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Abstract
In order to tend to the world’s dwindling freshwater supplies, sustainable alternative
methods need to be integrated in order to keep up with the world’s increasing demand.
Reclaimed water (RW) is one of the sustainable methods adopted by some Floridian cities such
as Tampa, Tallahassee, and St. Pete that provide an alternative water source for non-potable uses.
However, despite this alleviating effect RW has on freshwater supplies, it is crucial to recognize
the potential harm it poses on neighboring waterbodies due to the residual contaminants it still
contains, including Nitrogen (N) and Phosphorous (P). As such, studying residents’ knowledge
and behavior about RW provides an insight into certain behavioral trends that potentially explain
elevated levels of N and P in certain waterbodies. This study surveyed households living in the
vicinity of Joe’s Creek Watershed and are using RW in irrigation provided by Pinellas County
Utilities Department (PC) and the City of St. Pete Water Resources Department (SP). After
looking at these residents’ yard practices, no harmful behavioral trend was observed to explicate
the health of neighboring waterbodies. RW users are aware of the irrigation regulations set for
them. However, weakness in information communication between city and County officials and
RW users on fertilizer use and regulations was recorded. It is recommended that the city of St.
Pete revisits their loose regulations on RW and the irrigation schedule set for their customers.
More outreach material on fertilizer application and regulations need to be made available and
accessible to the public.

vii

Chapter 1: Introduction
With the continuous population growth, and the continuous increase in demands on
natural resources following this growth, it is compulsory to turn towards sustainable alternatives
that keep up with our daily needs, without jeopardizing future generation’s access to nature’s
limited and dwindling supplies. One of the major problems we face today, with the increasing
threats of climate change, is the issue of water shortage. Increasing water demands has called out
for innovative and sustainable alternative sources to lessen the pressure on existing ground and
surface waters. Reclaimed water certainly serves this purpose. Florida is considered to be the
pioneer in using reclaimed water, especially on the east coast side of the United States
(Anderson, 2014). The city of Tallahassee, Florida first started using reclaimed water in spray
irrigation in the 1960’s, and in 2006 Florida used reclaimed water/day more than any other state,
making it the main user of reclaimed water (Anderson, 2014). An estimate of 44% of water is
being reused with more than 200 golf courses, 9000 acres of citrus crops and 114,000 residents
using it for irrigation (SWFWMD-Reclaimed Water, 2015). With reclaimed water comes several
benefits, one of which is cost and energy efficiency. The process taken to build traditional water
treatment plants is 70% of the cost of building desalination plants, for instance (Anderson, 2014).
Not only does it employ economic benefits, it also has the added benefit of recycling nutrients
back into plants and soils when used in irrigation, knowing it still carries traces of Nitrogen (N)
and Phosphorous (P) elements. Despite its benefits, it is crucial to understand the drawbacks of
overuse of reclaimed water in irrigation and of coupling reclaimed water in irrigation with
fertilizer application. Being a source of N and P, this coupling behavior in itself contributes to
1

excess nutrient loading in neighboring waterbodies, which in turn jeopardizes the health of these
waterbodies. Pinellas County is one of the several counties in Florida incorporating reclaimed
water in irrigation. Rivera (2016) looked at the Joe’s Creek Watershed in Pinellas County and
compared two wastewater treatment plants: one providing secondary treatment (City of St. Pete
Water Resources Department) and another providing tertiary treatment (Pinellas County Utilities
Department). Treated water is used in irrigation in this study area. Looking at receiving creeks
downstream households irrigating with reclaimed water, it was recorded that the creek receiving
from secondary treated water contained significantly higher levels of Nitrogen and Phosphorous
when compared to that receiving from tertiary treated water (Rivera, 2016). Several studies have
been conducted in Florida, and elsewhere, looking at public perception in general to reclaimed
water. Namely, Bloch (2009), Chen et al. (2015), Garcia-Cuerva et al. (2016) and Gu et al.
(2015) are some of the researchers who looked at public perception pertaining to reclaimed water
and whose input will be further expanded on in the literature review. These researchers looked at
public perception in general, that is of users as well as non-users of reclaimed water to see how
ready they were to integrate such a source into daily use. However, it is also imperative to look at
residents who are active users of reclaimed water. Understanding behavioral trends of users that
tie in closely to the health of waterbodies in the near vicinity, which was the goal of this study,
commands studies that group and look at these users separately. As such, this study targeted
households near Joe’s Creek watershed in Pinellas County, and through the method of a
questionnaire looked in depth at their knowledge on reclaimed water and certain yard practices,
as well as their watering and fertilizing behavioral habits to further draw out possible drawbacks
of these practices that are ultimately affecting neighboring waterbodies.

2

Goal of the study
The project implemented face-to-face method in interview in order to target these
questions, which in turn allowed for the testing of the problem statement. This method included
administering a questionnaire which was aspired to efficiently generate as much data as possible
within the time constraints of this study. Answers to these questions provided this study with the
necessary links needed to bridge the gap between N and P levels in the creeks downstream and
household behavioral patterns, shedding light on what still lacks in proper and healthy
integration of reclaimed water into daily use. In other words, this study aimed at generating
answers to these questions that shed light not only on behavioral trends and reasons to as why
reclaimed water is used, but also opened floor for better public outreach, guidance and education
that can successfully integrate reclaimed water into daily use, as well as maximize the benefits of
reclaimed water use, helping it deliver its intended purpose in a more effectual and eco-friendlier
manner. The study fell back on the following problem statement:
Does improper dissemination of information by city and county officials to households
using reclaimed water in irrigation cause haphazard usage of reclaimed water and
fertilizers?
To that end, the following research questions were posed:

R1) Are residents aware of the irrigation schedule and/or fertilizer regulations/ban?
R2) Is the County or city doing a better job at informing the people of the irrigation
regulations?
R3) Is the County or city doing a better job at informing the people of the fertilizer
regulations?
R4) What are the main factors or predictors that affect awareness/knowledge on
irrigation and fertilizer regulations?
3

Chapter 2: Literature Review
Integration of reclaimed water
Pinellas County is already battling dwindling freshwater resource supplies and is
suffering from saltwater intrusion (SWFWMD-Reclaimed Water, 2015). Consequently, Florida
adopted reclaimed water as an alternative source of water to combat this shortage. By 2011,
Florida had already established 486 functional wastewater treatment plants (Anderson, 2014;
Badruzzaman et al., 2012). And 43% of interviewed U.S. residents identified themselves as
reclaimed water supporters (Garcia-Cuerva et al., 2016). Nevertheless, despite this initiation and
this relatively positive support from the public, people are still highly dependent on natural water
sources. Florida, for instance, still heavily relies on groundwater (62%) and surface waters (38%)
for daily use (Anderson, 2014). Surprisingly, 40 to 60% of potable water, as stated by Martinez
and Clark (2015), is used in non-potable activities, specifically irrigation. Roughly, only 4% of
reclaimed water was recorded to be used in irrigation (Anderson, 2014). The idea of completely
integrating reclaimed water has been hindered by the “yuck factor” or “physiological
repugnance” accompanying the term reclaimed water (Garcia-Cuerva et al., 2016). Anderson
(2014) also brings about this “squeamishness” associated with reclaimed water, as people tend to
tie it to “human excrement”. These perceptions halt effective policies’ goal of successfully
integrating reused water into daily use.

4

Reclaimed water: Advantages and Disadvantages
As much as it is beneficial to substitute freshwater resources with reclaimed water, and as
innovatively sustainable as it may sound, reclaimed water poses serious problems when not used
properly, especially in irrigation. Chen et al. (2015) highlight the potential benefits of reclaimed
water in irrigation on the health of soils as well as the microorganism activity. Their study
concluded that using reclaimed water in irrigation improved soil nutrients in terms of nitrogen
and phosphorous availability, which was proven to have increased by 6-17% with no significant
accumulation of heavy metals (Chen et al., 2015). Going further, over the span of several years,
irrigation using reclaimed water proved to significantly improve the health of the soil (Chen et
al., 2015). Similarly, when investigating drip irrigation with reclaimed water, Lu et al. (2016)
found that irrigation using reused water enhanced the taste of tomato without affecting its
nutritive quality, and the deeper the drip system was situated (30cm), the better the quality of the
tomatoes was. These studies are suggestive of the beneficial nature of reclaimed water in shorter
periods of irrigation and when drip systems are situated deeper into the soil. Knowing that it
contains traces of nitrogen and phosphorous, reused water can be considered as a liquid fertilizer.
This, however, poses a serious threat to receiving waters downstream, especially when overused.
It is well established that excess loading of nutrients will ultimately percolate into permeable
grounds and into groundwater resources or runoff, polluting surface waters (Toor et. al, 2011).
Hence, coupled with fertilizers, reused water in irrigation can lead to disastrous eutrophication
events. Certain responsibility and a level of awareness is vital if willing to adopt reused water
and willing to encourage households to integrate it in domestic uses. There are certain
advantages and disadvantages to using reclaimed water (Table 1).
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Table 1. Advantages and disadvantages accompanying reclaimed water in irrigation

Advantages
Relieves pressure on existing ground and
surface waters and can be used to recharge
groundwater (Anderson, 2014)
Can be considered as a liquid fertilizer

Price of reclaimed is less than that of potable
water.
Cost and energy efficient compared to
desalination plants which cost 70x more to
build and require more energy to remove
impurities (Anderson, 2014)

Disadvantages
Contains traces of N and P which can cause
contamination of waterbodies and aquifers when
overused (Toor et al., 2011)
Improper fertilization coupled with reclaimed water
can cause contamination of waterbodies and aquifers
(Martinez and Clark, 2015)
Overuse associated with its cheaper price
The public might reject the idea of using reclaimed
because of lack of information.

Wastewater treatment in Florida: comparison and effects
Wastewater goes through several treatment levels before making it into daily use. A
simplified diagram based on the process described in the book “Use of Reclaimed Water and
Sludge in Food Crop Production” (National Research Council, 1996) can be seen below (Figure
1).
preliminary
treatment
screening and
grit removal

• --> Residual matter

primary
treatment
sedimentation

• --> Residual matter

secondary
treatment
activated
sludge

• --> Residual matter

tertiary
treatment

• --> Residual matter

disnfection and
nutrrient and
solid removal
Treated
Water

Fig.1 Wastewater treatment process based on the National Resource Council (1996)
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In Florida, secondary treatment is considered the minimum requirement for wastewater
treatment, before making it available for its respective uses; adopting tertiary treatment is still
considered optional (Anderson, 2014). However, tertiary treatment is more beneficial in a sense
that, as Anderson (2014) states, it treats wastewater to up to 20-25% in residual Total Nitrogen
(TN) and Total Phosphorous (TP). And this secondary vs. tertiary treatment efficiency has been
further proven by Rivera (2016). When comparing two wastewater treatment plants in Joe’s
Creek watershed in Pinellas County, she found that the creek (Miles creek) downstream
households using secondary treated wastewater in irrigation (provided by the city of St. Pete
Water Resource Dept.) contained significantly higher levels of TN and TP when compared to the
creek (Bonn Creek) situated downstream households using tertiary treated wastewater in
irrigation (provided by Pinellas County Utilities Dept.) (Rivera, 2016). Sampling these two
creeks, Bonn Creek contained 0.81-10.2 mg/l TN and 0.02-1.97 mg/l TP, while Miles Creek
recorded 5.23-35.9 mg/l TN and 0.56-6.12 mg/l TP (Rivera, 2016). These values are
significantly higher than what was recorded by event mean concentrations (EMCs), which
express runoff concentrations of TN and TP. Comparing these values in wastewater discharges to
storm-water runoff loads, or EMCs of TN and TP in Florida, EMC for TN is 1.87 mg/l for single
family residential areas and 2.10 mg/l for multi-family residential areas, while that for TP is
0.301 mg/l and 0.497 mg/l for single and multi-family residential areas, respectively (Harper,
2011). These values are significantly lower, which is expected, knowing that ‘recycled’ water,
even after going through rigorous tertiary treatment, will still contain residues of N and P, and if
water doesn’t properly percolate through the soil, or the soil (or land surface) isn’t efficiently
permeable, these nutrients are bound to accumulate in surface waterbodies, thus contributing to
this excess nutrient loading. In the study conducted in Pinellas County, Rivera (2016) was able to
7

connect this excess nutrient loading into these receiving creeks to irrigation using reclaimed
water. EPA promulgated nutrient criteria for Florida was set at the following values which
nutrient concentrations should not exceed: 1.65 mg/l of TN and 0.49 mg/L of TP “more than
once in any three-calendar year period” (FDEP, 2016, USEPA, 2013). Values attained by Rivera
(2016) significantly surpass the limits set by EPA. This is indicative of a possible existing tie
between households using reclaimed water in irrigation and the health of the waterbodies
downstream. And the major difference in levels of TN and TP in the receiving bodies that
complement the source from which they come from further prove that irrigation using secondary
and tertiary treated water is affecting the health of the receiving waterbodies.
Regulations: Pinellas County vs. the city of St. Pete
Pinellas County and the city of St. Pete have already set regulations and irrigation
schedules dictating when households are advised to water their lawns. Regulations have been
separately done for households implementing reclaimed water in irrigation. Looking at Pinellas
County’s website, residents utilizing reused water are advised to water twice a week, if part of
the northern county, and three times, if part of the southern county; watering days are assigned to
different households depending on their respective zip codes (Pinellas County, 2016). Pinellas
County (2016) states that three violations within a twelve-month period will result in the
termination of the reclaimed water service. Further regulations posted on the website bring about
rules stated in the ‘water ordinance’ which was filed on March 24 of 2009. The ordinance
recognizes the County’s responsibility towards reclaimed water, crediting its benefit as an
effective conservation substitute to potable water in daily use and in irrigation. It also recognizes
how this water source alternative should be cheaper than potable water, thus encouraging
lessened usage of potable water. It further admits to the problems associating reclaimed water to
8

fertilizers and other chemicals that pose environmental pressure and nuisance. They provide a
link to a pdf file advising reclaimed water users to reduce fertilizer application when irrigating
with reclaimed water. However, what registered as a bit opposing to the efforts put into setting
time limitations and regulations was the following statement provided in the 2009 ordinance
provided by Pinellas County (2016):

“The County recognizes that reclaimed water is an alternate water
source that has been exempt from watering restrictions even under
drought condition”

This statement is misleading. The ordinance later provides a set schedule for irrigation, similar to
the aforementioned limitation by zip-code adopted by Pinellas County. The ordinance provided
by Pinellas County (2016) states:

“a. at addresses ending in 1, 3, 5, 7 and 9 (house numbers) or a mix
of addresses, or for which an address cannot be determined, such
as common areas associated with a residential subdivision, on
Wednesday, Friday and Sunday
b. at addresses ending in the numbers 0, 2, 4, 6 and 8 (house
numbers) on Tuesday, Thursday and Sunday”

9

Moreover, the ordinance acknowledges secondary treated water as the minimum standard
requirement for reclaimed water, before being distributed to the public. Rivera’s (2016) study,
however, highlighted the significant environmental impact this level of treatment has on water
health when compared to the much more efficient tertiary level of treatment of reclaimed water.
Looking at Saint Petersburg (2017b), a ‘watering restrictions factsheet’ revised on
January 25, 2016 is provided, stating, in short, that residents using reclaimed water in irrigation
are restricted to three times/week. Addresses ending in an even number are advised to water on
Tuesday, Thursday and Saturday and addresses ending in an odd number are advised to water on
Wednesday, Friday and Sunday. However, residents currently are not being “restricted” from
using reclaimed water; residents are expected to be “water-wise” and water per their set schedule
(Saint Petersburg, 2017b). Following the section on “Users of Reclaimed Water”, sections
include “Other Water Rules” and ‘Enforcement’, which from the layout can be understood as
excluding reclaimed water users from these regulations. Hence, what can be inferred is that no
penalty or citation is incurred on reclaimed water users if they fail to abide by their watering
schedule. As stated by the factsheet, retrieved from Saint Petersburg (2017b), the only part
talking about reclaimed water users states the following:

“Lawn and landscape irrigation using reclaimed water is not
currently restricted. However, residents are asked to be “waterwise” and water no more than three days per week: Even numbers
should irrigate on Tuesday, Thursday and Saturday. Odd numbers
should irrigate on Wednesday, Friday and Sunday.”

10

Pinellas County does enforce certain fines on residents using reclaimed water when
failing to abide by the set regulations, although no details on amount of charge is provided. St.
Pete however, as understood by their factsheet, does not penalize violators using reclaimed
water. These enforced regulations do not provide clear and reader-friendly factsheets that
efficiently guide reclaimed water users, and are somewhat misleading and contradictive, such as
the case in Pinellas County and the provided water ordinance. In addition to weak law
enforcement and almost non-existing penalization, most reclaimed water users with unlimited
supply have unmetered accounts making it harder to keep track of this nonpoint source pollution
nuisance (Rivera, 2016). Moreover, neither St. Petersburg nor Pinellas County provide set rules
and regulations or guidance when it comes to fertilizer application while using reclaimed water.
Pinellas County raises some form of awareness of the June through September ban on fertilizers
containing N and P and provide an insight on the harming effects of coupling reclaimed water
irrigation with fertilizer application (Pinellas County, 2017a). St. Pete City, however, raises no
awareness whatsoever on what reclaimed water constitutes in N and P, and no advice is given
when coupling fertilizer application with irrigation using reclaimed water. Fertilizer application
is generally mentioned, without linking its possible damaging effect to irrigation using reused
water.
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Public perception
Public perception is crucial in defining whether policies at hand are effective in
delivering their purpose or not. In a case where 89% of respondents in a 2002 UK study on
reclaimed water (Po et al. 2004) and 43% of the U.S. population in a 2016 study (Garcia-Cuerva
et al., 2016) didn’t show hesitance towards its integration while 60% of respondents in a 1999
study in Australia (Po et al. 2004) describe opposite feelings towards reused water, this dilemma
shows how contradicting perceptions towards reused water is, which in turn causes this failure in
proper water reclamation projects. Perceptions go deeper to where some people might accept it
as a potable source, while others are completely against its human consumption. A Tampa Bay
geologist and environmental consultant, upon questioning, believes that humans are able to filter
water better than nature, thus justifying why he is accepting of it as a potable water source
(Bloch, 2009). However, this statement is challenged by another public respondent who would
most definitely not drink it, stating how it must contain chemicals and pharmaceutical residues.
Moreover, reclaimed water usage as a sustainable alternative water source is not readily
understood by the public. One of Bloch’s (2009) interviewees, a geologist, voices out concern
over this gap in proper perception, stating that people just turn on the faucet and expect the water
to be there, not caring where the water is coming from and why reclaimed water is being
alternatively used. This lack in knowledge amongst the public to why reclaimed water is being
used triggers this chaotic trend of not paying attention to how much water is being used and what
potential damages this behavior has on the environment. Another reason to as why most of the
interviewed people in the Tampa Bay area, for example, use reclaimed water was more out of a
cost incentive than an environmental one (Bloch, 2009). People of the U.S., for instance, are
more likely to adopt reclaimed water in their homes if the price was reduced by $10 (Garci12

Cuerva et al., 2016). This trend is observed elsewhere as well. Similarly, a study conducted on
the people of Tianjin, revealed that 45.3% are reluctant to pay for the treatment and 51%
believed that there should be a 20% reduction in price of water when shifting to reclaimed water
(Gu et al., 2015). Table 2 below shows the difference in cost between reclaim use and potable
use in both Pinellas County and St. Pete. Prices have been recently updated and have been
obtained from their websites Pinellas County (2017c), Saint Petersburg (2017c) and Saint
Petersburg (2017a).

Table 2. Cost Comparison between Reclaimed and Potable Irrigation Water

Utility

Pinellas
County

St. Pete

2018 Reclaim Cost
Monthly Fee = $16.00
with a $6.00 availability
charge
Monthly Fee = $22.00 for
non-availability charge
Rate = $1.16/1000 gallons
unmetered service:
flat rate for one acre or
less = $26.72/month,
unlimited use
metered service:
$0.75/1000 gallons with a
$26.72 min charge

2018 Potable Cost
Fee = $5.13/1000 gallons
Monthly base rate charge = $6.80

Base Fee varies on meter size (3/4”
– 3”) $12.03 to $192.45/month
And base rate of $2.27/1000 gallons
added to total water volume below:
First 5,600g =$2.08/1000g
Next 2,400g =$3.19/1000g
Next 7,000g =$5.15/1000g
Next 5,000g =$7.53/1000g
Over 20,000g = $17.34/1000g

Hence, looking at public perception is crucial in understanding behavioral habits of
people that, in turn, shed light on the reasons behind certain perceptions, preconceptions or
misconceptions. Improper flow of information and knowledge on any particular issue hinders
efficient law-making and efficient law-practicing. To properly integrate any new idea in any
13

community, proper outreach should be made available for the public to facilitate this
dissemination in knowledge to better their understanding of it. This nonchalance observed in
perception and behavior towards reclaimed water can be justified by this lack in proper outreach.
For instance, in Manatee County, 71% of the interviewees never saw any sort of outreach
material that addressed storm-water systems or quality management systems to begin with
(Persaud et al., 2016). Looking at perceptions in yard practices, 54% never saw any type of
outreach material that addressed the June through September ban on P and N in fertilizers, and
23% had no idea what would happen if lawn clippings made it into waterbodies (Persaud et al.,
2016). In comparison, 64% of Beijing residents aware of reclaimed water (Chen et al., 2015) and
51% of Tianjin residents aware of reclaimed water (Gu et al., 2015) acquired this knowledge
through public outlets such as social media, however, to a much lesser extent through community
outreach. Hence, there are some discrepancies in knowledge made for the public when
comparing different countries. As such, this study investigated behavioral trends in yard
practices of reclaimed water users in Pinellas County to see if it is related to this improper flow
in knowledge. Several studies have been conducted, aiming to look at public perception
associated with reclaimed water. This study served as a continuation to Rivera’s (2016) research
conducted in Pinellas County. It further looked at behavioral irrigation and fertilizing patterns of
these households, as well as looked into how they were informed on reclaimed water, and the
main reason to as why they use it in order to target any gap in knowledge or weakness in
information transmission that might explain the deteriorating health of Miles Creek and Bonn
Creek.
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Chapter 3: Theoretical Framework
This study falls back on the conceptual basis coined by Ajzen (1985) as the Theory of
Planned Behavior (TPB). This theory is an expansion of the theory of reasoned action, which
considers human beings as rational beings executing behavior under volitional control. The
accuracy of this prediction weakens when internal and external factors uncontrolled by humans
are considered which obstruct this intention-behavior system. As such, human intentions can be
tapped into by considering these three aspects: perceptions, attitudes and subjective norms. The
triangulation and interplay of these three factors ultimately filter into and explicate human behavior
(Figure 2)

Perceived
behavioral
control
(perceptions)
Subjective
norms (social
pressure)

Attitudes

intentions

Behavior

Fig.2 A simplified theoretical model based on Ajzen’s (1985) Theory of Planned Behavior.
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For example, people in communities tend to experience a sort of ‘pressure’ or fall into the
social norm that lawns should be constantly green. Moreover, homeowner associations (HOAs)
lay out regulations to as how lawns need to be maintained year-round, resulting in people that
over-fertilize and over-irrigate in order to keep up with these regulations and avoid penalization.
Persaud et al., (2016) further this point in their study when households in Manatee County,
despite being aware of the threats overwatering and over-fertilizing pose on the environment,
exhibit such exploitative behavior in order to conform to these social and enforced expectations.
After personally asking Anamarie Rivera, an environmental specialist in Pinellas County stormwater management division, no known HOA’s enforcing compulsory regulations exist within the
study area of this research. Thus, to understand yard practices of residents using reclaimed water
in irrigation, it is crucial to look at the various social aspects that fall into the TPB framework
and that elucidate certain behavioral trends pertaining to their perception on reclaimed water.
Investigating social indicators that compute or estimate behavior or trigger behavioral change is
backed up by or based on the TPB. In other words, pushing towards a public more proenvironmental and environmentally aware requires a certain understanding of their behaviors
that can be attained by exploring social indicators that tie into the different elements forming the
TPB framework. Persaud et al. (2016) considered social indicators for non-point source pollution
based on the factors in the TPB conceptual model that furthered their understanding of effective
non-point source pollution management. In the case where pollution has no known point of
origin, it is effective to look at social indicators that consider human behavior tying into nonpoint source pollution accompanying agriculture, landscaping and different urban activities
(Genskow and Prokopy, 2009). Increasingly, lawn fertilization is also being acknowledged as a
contributor to non-point source pollution in different watersheds (Fraser et al., 2013). By
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inspecting awareness, behavior and attitude, pondered indicators will act as precursors to
behavior, thus leading to an understanding of what is lacking in knowledge and what still needs
to be done to trigger a behavioral change. Similarly, this study surveyed behavioral trends
expressed by the residents selected for this research by filtering in social aspects that fall into and
exhibit themselves within the framework of the TPB.
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Chapter 4: Study Area
Population/Land use
Pinellas County, the second smallest county in Florida that is relatively flat and aligned at
sea level, is one of the fastest growing counties in Florida, as well as in the United States. Its
rapid growth ranks it as the 6th and 41st largest population in Florida and the nation, respectively
(Pinellas County, 2017b). In 2015, Pinellas County’s permanent residents was estimated to be at
947,413, and projecting towards 2035, this number is predicted to be at 1,060,260 (Pinellas
County, 2010). This is a relatively densely populated region when taking into consideration
Pinellas County’s area of 608 mi2. By 2004, the county was almost completely developed with
94.8% of its land turned impervious, mostly before the integration of storm-water management
systems (Pinellas County, 2017b).
Climate/Soils
Pinellas County is best described by a mild, subtropical climate. It receives an average of
360 days of sunshine a year, with an average relative humidity of 79%. It is characterized with a
mean annual temperature of 730F and an average annual precipitation of approximately 52
inches. Pinellas County gets most of its rainfall in the summer, from June till September. It is
also imperative to look at the soil types that characterize the area. Soil types are indicative of the
soils ability to infiltrate water. In other words, they are indicative of the soils runoff potential.
The US Department of Agriculture’s Natural Resource Conservation Service (USDA-NRCS)
differentiate between soil types by assigning them to different Hydrologic Soil Groups. These
groups basically describe a soil’s perviousness and, as such, are assigned their respective group.
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There are four main groups (A, B, C and D) and three dual groups (A/D, B/D and C/D) to
which each soil belongs (Table 3). As soil types move from A (highest infiltration) to D (lowest
infiltration), permeability of soils decrease, thus indicating the soil’s runoff potential. Dual
groups include areas that are drained (represented by the first letter) and areas that have not been
drained (represented by the second letter) (U.S. Department of Agriculture-Web Soil Survey,
2017). Soils assigned to these dual groups, in their natural and untouched state, originally belong
to the D group (U.S. Department of Agriculture-Web Soil Survey, 2017).

Table 3. Hydrologic Soil Group classification as described by the NRCS
Hydrologic Soil Group
A

B

C

D

A/D, B/D and C/D

Description
High infiltration rate = low runoff potential
Includes: 1)deep well to excessively drained sand
2) gravelly sands
High water transmission
Moderate infiltration rate
Includes: 1)moderately deep, moderately well drained
soils
2)moderately fine to moderately course texture
Moderate water transmission
Slow infiltration rate
Includes: 1) soil layer hindering water movement
2) moderately fine texture
Slow water transmission
Very slow infiltration rate = high runoff potential
Includes: 1) Clay with high shrink-swell potential
2) Soil with high water table
3) Soil with clay layer
4) Shallow soils over impervious material
Very slow water transmission
First letter for drained areas
Second letter for undrained areas
In natural condition, assigned D group.
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Based on current soil surveys, NRCS provides the most current online surveys on soils in
different states and different counties. Soil types are mapped out and assigned numerical unit
symbols, characterizing the soil group of any area of interest. By looking the website’s provided
map of this study’s area, the soil group to which the watershed mainly falls under can be
inferred. Per the given NRCS map, most of the watershed falls into the dual groups, suggestive
of high runoff potential of these soils, with few exceptions of pervious areas.
https://websoilsurvey.nrcs.usda.gov/app/WebSoilSurvey.aspx
Joe’s Creek Watershed: Miles Creek and Bonn Creek
The study targeted 326 households using reclaimed water in irrigation (Figure 3). Initial
provided number of households were 372, but some of the houses were either uninhabited and up
for sale/rent, or the address was listed more than once in the same list. The households were
mapped using ArcMap10 and ESRI products, as well as the addresses provided by the Pinellas
County and the City of St. Pete. These households are in the vicinity of the two tributary creeks
located within this watershed: Miles Creek and Bonn Creek. Miles Creek is situated within the
area of households using secondary treated wastewater in irrigation provided by the city of St.
Pete (SP). Bonn Creek is situated within the area of households using tertiary treated wastewater
in irrigation provided by Pinellas County (PC). The Joe’s Creek watershed is situated within a
highly residential area (Figure 4). It is characterized as a drainage basin to several cities
including Pinellas Park and St. Petersburg. This 9256-acre drainage basin has three tributaries,
two of which will be the focus of this study, with Miles Creek, as depicted by Pinellas County
(2017d) and Rivera (2016), significantly impacting the health and wellbeing of the watershed.
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Fig.3 Map of households interviewed for this study
.

Fig.4 Map of Watershed and Different Land Use (Source: Rivera, 2016))
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Chapter 5: Research Design/Methods
In an attempt to establish a collective understanding of household behavior and household
knowledge, this project looked at households living near the two aforementioned tributary creeks
sampled in Rivera’s (2016) study. Previous studies have taken a general look into public perception
to see how readily people were willing to integrate reclaimed water systems into their homes. No
specific study targeted reclaimed water users in particular while looking at certain behavioral
trends that actively affected or were linked to the health of neighboring waters. By looking at
reclaimed water users near Bonn Creek and Miles Creek, a comparative study was developed,
looking at how each area gained access to knowledge on reclaimed water and fertilizer regulations.
Questionnaire
The study employed a semi-structured questionnaire in an attempt to generate the needed
data. Questions not only looked at socio-economic demographics characterizing these
households that might also play a role in certain behavioral trends, but they went further,
pondering the research questions this study aimed at answering to fulfill its intended purpose.
Socio-economic demographic surveys as well as the questionnaire targeting knowledge, behavior
and attitude were administered face-to-face (Appendix A). Every single house using reclaimed
water in irrigation in the study area, provided by the city and the County, were visited. This faceto-face encounter’s aim was to add a qualitative edge to the study by observing the targeted
households’ conditions. Typically, a structured questionnaire is composed of a set of
predetermined questions and responses set by the interviewer, and little to no room is left for
flexibility in answers (Fontana and Frey, 1994). As such, semi-structured questionnaires adopt
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this same structured nature, however, some questions necessitating answers of open-ended nature
were added to look into the reasons behind certain behavioral trends as well as plausible reasons
to as why certain communities are possibly more knowledgeable than others, due to facilitated
access, for example. Such trends cannot be solely attained through framed questions and
answers. Numbers alone do not generate the possible reasons behind the “whys” of a certain
behavior. As such, going door-to-door and with the respondents allowed access to the setting that
was under study. In other words, allowing this immersion in the setting permits a better insight
on certain behavioral trends. Following this immersion, a certain understanding of the people
being questioned is attained. Fontana and Frey (1994) define this understanding of the other as
“establishing rapport”, i.e. understanding the respondent without intimidating them or imposing
their knowledge on them. As such, it is crucial for the researcher to define the way they want to
present themselves. Coming off as a student from the University of South Florida, in the case of
this study, was most likely what generated more responses and engagement from the other end. It
was this presentation that defined initial impressions and outlined the success of this study.
However, it is important to note that every method is characterized by its own set of challenges.
This face-to-face method is not an exception. Table 4 below highlights some of the obvious
strengths and weaknesses of the face-to-face method used. It was anticipated, however, that the
pros of this method would make up for the cons of it and the cons of using the mailing method. It
is true that face-to-face consumed more time, however, due to the small sample size, this setback
was negligible.
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Addresses of households using reclaimed water was provided by Pinellas County and the
City of St. Pete. As this study involved human subjects, the research was submitted to the IRB
for approval (# PRO00031059, Appendix B) before carrying out the study. Interviewees are
people and not faceless subjects or mere data generators. It is important to treat them as such.
They were provided with a description of the nature of the study, and their contribution was fully
explained and justified. An informed consent was also submitted before conducting the research
(Appendix C). They were allowed the freedom to disengage from the study at any time during
the research period. Naturally, anonymity was secured. Moreover, knowing that Florida is a
melting pot, it was important to take into consideration households of different cultural
backgrounds. In other words, it was necessary to recognize, throughout the entire study, one’s
own positionality and reflexivity while respecting that of the interviewees without judging them,
their knowledge or their opinions. And lastly, permission to use previous maps from a different
study was also obtained (Appendix D).

Table 4. Main pros and cons of the Mail and Face-to-Face methods

Pros

Cons

Mail

Cost-Effective and Anonymity
(Smith and Albaum, 2010)

Face-to-Face

Better sample and control, better
quality and quantity of data,
flexibility with questions and
answers and socially desirable
(Smith and Albaum, 2010)

Timeliness of response and
Nonresponse, not socially
desirable (Smith and Albaum,
2010)
Time, cost and bias (Smith and
Albaum, 2010)

.
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Data analysis
Out of 164 households using reclaimed water in irrigation provided by Pinellas County
(PC), 52 agreed to take part of the study. And, out of 162 households using reclaimed water in
irrigation provided by the City of St. Pete (SP), 49 agreed to take part of the study. A total of 101
answered questionnaires were collected out of 326 households, translating into a 30.98%
response rate. Basic statistics of socio-economic demographics as well as the behavior and
knowledge sections of the questionnaire, were graphed for each neighborhood within the study
area. Likert Scale was used to look at household attitudes towards different yard practices and
rules and regulations. Attitudes towards certain statements. were set on a scale from 0 to 5. 0
represented ‘I don’t know’, 1 represented ‘strongly disagreed’, 2 represented ‘disagreed’, 3
represented ‘neither agreed nor disagreed’, 4 represented ‘agreed’ and 5 represented ‘strongly
agreed’.
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Chapter 6: Findings
Socio-economic demographics
Looking at gender count, out of the 52 respondents using reclaimed water provided by
Pinellas County (labeled PC for brevity), 26 (50%) were males and 26 (50%) were females. And,
out of the 49 respondents using reclaimed water provided by the city of St. Pete (labeled SP for
brevity), 21 (43%) were females and 28 (57%) were males. Thus, no major difference in gender
count was recorded. Most of the respondents were married with 43 out of 52 (83%) PC
respondents and 47 out of 49 (96%) SP respondents indicating so. Moreover, PC respondents
were mainly in the age range of 50-64 (17 out 52, 33%), followed by 40-49, 30-39 and 65 or
more (13, 10 and 10 out of 52 respectively). Similarly, SP respondents were mainly within the
age range of 50-64 (16 out of 49, 33%), followed by 30-39 and 65 or more (14 and 12 out of 49,
respectively) (Table 5). Most of the respondents from both neighborhoods identified as
Caucasians (40 out of 52, 77% of the PC respondents and 47 out of 49, 96% of the SP
respondents). Household (HH) sizes were mainly between 2 and 3 individuals in both PC and SP
respondents. Looking at education level, PC respondents mostly have college degrees, recorded
at 33 (out of 52, 63%) followed by high school or less, recorded at 14 (out of 52, 27%).
Similarly, SP respondents were mainly college degree holders, recorded at 31 (out of 49, 63%),
and followed however, by postgraduate degree carriers, recorded at 10 (out of 49, 21%) (Table
5).

26

Table 5. A summary of the study area's socio-demography

Gender

Age

Marital status

Household size

Education level

PC

SP

M

50%

43%

F

50%

57%

< 29

2%

0%

30-39

19%

29%

40-49

27%

14%

50-64

33%

33%

> 65

19%

24%

Married

83%

96%

Divorced

4%

4%

Single

8%

0%

Widowed

5%

0%

1

8%

2%

2

33%

53%

3

31%

27%

4

15%

15%

5

13%

3%

< high school

27%

16%

college

63%

63%

graduate

2%

0%

postgraduate

8%

21%
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All residents owned their homes with an exception of 2 out of the 52 PC respondents that
rented their homes. When asked how many years they have been residents of their current house,
results of PC respondents mainly fell within the range of 5 to 20 years. SP respondents mainly
fell within the range of a few years to 30 years. And when asked how long they have been
residents of the respective area, PC respondents mainly fell within the range of 5 years to 30
years, and SP respondents fell within the range of a few years to 45 years.
Behavior
When asked how many times they irrigated per week, most of the PC respondents stated
twice per week (71%), followed by three times per week (13%). Most of the SP respondents,
however, stated three times per week (85%), followed by twice per week (11%) (Figure 5).
Almost all respondents were aware of the irrigation system they had installed. However, 1 out 2
of the 52 PC respondents stated that they didn’t know and that they had a hose installed. The
respondent who answered that they had a hose installed as the irrigation system was the youngest
of the respondents: an 18-year-old boy living with his parents. And 1 out of the 49 SP
respondents claimed that they didn’t know what kind of irrigation system they had installed.

Irrigate/week, PC and SP
100%

85%
71%

80%
60%
40%
20%

6%

2%

10%

11%

2%

13%

0%
0

1

2

PC

3

SP

Fig.5 Comparison of how many times PC and SP respondents irrigate per week
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When asked about fertilizer application, 31 out of 52 (60%) of the PC respondents
claimed that they did use fertilizers. Thirteen of the fertilizer users (42%) self-applied them, with
2 respondents applying fertilizers within the banned period. The remaining of the 18 fertilizer
users (58%) rely on companies to apply the fertilizers. Sixteen of the 18 (52%) don’t know when
these fertilizers are being applied. Nineteen out of 52 PC respondents (36%) did not identify as
fertilizer users, and the remaining 2 did not know whether they were using fertilizers or not.
Thirty six out of the 49 SP respondents (73%) claimed that they did use fertilizers for their
lawns. Fourteen of the 36 self-applied the fertilizers (39%), and none of them applied it during
the banned months. The remaining 22 of the 36 (61%) had companies apply fertilizers for them.
All 22 did not know when the fertilizers were applied. The remaining 13 of the 52 respondents
did not apply fertilizers to their lawns (Table 6).

Table 6. PC and SP respondents’ fertilizer application practices. (Y is for yes and N is for no)
PC
Do you
apply
fertilizers?

Y 60% (31/52)

SP
N 36%
(19/52)

Who
applies it?

Self 42%
(13/31)

Company
58% (18/31)

n/a

I
don’t
know
4%
(2/52)
n/a

When is it
applied?

January 6%
(2/31)

February
3%(1/31)

n/a

n/a

February
3%(1/31)

April
3%(1/31)

March
11%(4/36)

March
10%(3/31)

I don't know
52%(16/31)

April
14%(5/36)

April
10%(3/31)

Y=73% (36/49)

September
3%(1/31)
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I
don't
know
0%

Self 39%
(14/36)

Company
61% (22/36)

n/a

n/a

February
3%(1/36)

I don't know
61%(22/36)

n/a

n/a

May
11%(4/36)

July
10%(3/31)

N 27%
(13/49)

When posed the question pertaining to lawn clippings, 21 out of the 52 (40%) PC
respondents stated that they put them in trash bags, while 16 (31%) and 10 (19%) out of the 52
respondents stated that they mulched them and did not do their lawn maintenance, respectively.
Twenty five of the 49 SP respondents (51%), however, stated that they mulched them, followed
by 15 respondents (31%) that said that they did not do their lawn maintenance. The remaining 9
SP respondents (18%) claimed to put them in trash bags (Figure 6).

Lawn Clippings, PC and SP
I don't do my lawn maintenance

19%

leaf blower

0%
2%

leave in a pile

0%

31%

8%

mulch

51%

31%
18%

trash bag
0%

10%
SP

20%

40%
30%

40%

50%

60%

PC

Fig. 6 Comparing lawn clipping fate of both PC and SP respondents

Of the 52 PC respondents, 46 (88%) identify as water conservers. Thirty seven of the 46
water conservers (80%) state that they conserve water by avoiding running water, and the
remaining 9 conserve water by using water efficient appliances. Five of the remaining 6 PC
respondents do not conserve water because they do not believe they will make a difference. The
remaining 1 out the 6 PC respondents that do not conserve water claim not to know how to
conserve water. Looking at SP respondents, 46 of the 49 SP respondents (94%) identify as water
conservers, with 39 out of the 46 avoiding running water (85%), and the remaining 7 out of 46
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use water efficient appliances. The remaining 3 of the SP respondents do not conserve water
because they do not believe they will make a difference (Table 7). When asked how many years
they have been customers of reclaimed water, most of the PC respondents fell within the range of
a few years short of 5 years and 15 years. Similarly, SP respondents fell within the range of a
few years short of five years and a little over 15 years.

Table 7. Water conservation habits of both PC and SP respondents
PC

SP

Do you
conserve
water?

Y 88% (46/52)

N 12% (6/52)

Y 94%(46/49)

N 6%(3/49)

How?

no running
water
80%(37/46)

don't believe
I'll make a
difference 83%
(5/6)

no running
water 85%
(39/46)

don’t believe
I'll make a
difference
100% (3/3)

water efficient
appliances
20% (9/46)

I don’t know
how 17% (1/6)

water efficient
appliances
15%(7/46)

Knowledge
All SP respondents were aware that reclaimed water was their main water source for
irrigation. Moreover, all SP respondents were aware of whom they get their water bill from. Fifty
one out of 52 of the PC respondents knew that reclaimed water was their main water source for
irrigation. Out of those 52 respondents, 1 claims to receive the water bill from the city of Saint
Pete. Note that this individual is the same 18-year-old individual living with his parents who
believes to have a hose installed as their irrigation system. The remaining 1 out of the 52 PC
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respondents don’t know what reclaimed water is and don’t know who they get their bill from. All
101 respondents, however, know what reclaimed water is.
PC respondents mainly know about reclaimed water through the realtor when they first
bought the house (15 out of 52, 29%) and the county when they were first going about
neighborhoods to introduce reclaimed water (15 out of 52, 29%). Thirteen of the 52 (25%) claim
to know about reclaimed water through friends and family. The remaining 8 respondents are split
between flyers/brochures, T.V. and owners of the house (one of the renters). Similarly, SP
respondents mainly know about reclaimed water through the city when they were first going
about neighborhoods to introduce reclaimed water (18 out of 49, 37%). This is followed by
friends and family (15 out of 49, 31%) and realtors when they first bought the house (12 out of
49, 24%). The remaining 4 respondents claim to know about reclaimed water from online
sources (Figure 7).

37%

City/County

29%
0%
2%

Owners

24%

Realtor

29%
31%

Family/Friends

25%
0%

Flyers/Brochures

9%
8%

Online

0%
0%

TV/Radio

6%
0%

5%

10%

15%
SP

20%

25%

30%

35%

PC

Fig.7 Graph depicting how PC and SP respondents know about reclaimed water
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40%

When asked why they were using reclaimed water, PC respondents mainly answered that
it was cheaper (37 out of 52, 71%) and that it was already there (10 out of 52, 19%). One of the
respondents claims to not use it and another one claims to use it because it has fewer restrictions.
The remaining 3 PC respondents had interesting answers. Two of the remaining 3 use it because
it helps with water shortages, and the remaining 1 of the 3 uses it because it helps keep the grass
green. Similarly, SP respondents mainly use reclaimed water because it is cheaper (25 out of 49,
51%) and has fewer restrictions (16 out of 49, 33%). Of the remaining 8 SP respondents, 4 use it
because it was already there, 3 use it because it helps with water shortages and 1 uses it because
it helps keep the grass green (Figure 8).

Why Use Reclaimed Water, PC and SP
0%
2%

I don’t use it

8%

already there

19%
51%

cheaper
fewer restrictions

71%

33%

2%
2%
4%

helps with water shortage
Keeps grass green

2%
0%

6%
10%

20%

30%
SP

40%

50%

60%

70%

80%

PC

Fig.8 Graph comparing PC and SP respondents’ reasons to using reclaimed water

When asked whether they were aware of regulations on fertilizing or not, 18 out of the 52
PC respondents (35%) state that they do know about the regulations. Nine of these 18 (50%)
respondents know them through the stores from where they buy the fertilizers and 4 of these 18
(22%) know them from the company that comes and fertilizes for them. The remaining 34 of the
52 PC respondents (65%) state that they do not know of any regulation. On the other hand, 24 of
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the 49 SP respondents (49%) claim to know of some regulations on fertilizers, out of which 18
(75%) claim to know them from the stores where they buy their fertilizers. The remaining 25 of
the 49 (51%) respondents claim to not know any form of regulation (Table 8).
And when asked whether they were aware of any regulation on irrigation using reclaimed
water or not, 42 of the 52 PC respondents declare that they are aware of the regulations, with 33
of the 42 claiming to know them through the bill/county. The remaining 10 of the 52 state that
they do not know of any regulation. 43 of the 49 SP respondents declare that they are aware of
the regulations, with 30 of the 43 claiming to know them through the bill/city. The remaining 6
of the 49 indicated to not know of any regulation (Table 9).

Table 8. Comparing PC and SP respondents’ awareness of fertilizer regulations
PC

SP

Aware of fertilizer
regulations and fertilizer
ban?

Y 35% (18/52)

N 65%
(34/52)

Y 49% (24/49)

N 51%
(25/49)

How

Company 22%
(4/18)

n/a

Company 8%
(2/24)

n/a

Family and
friends 6% (1/18)

Family and
friends 8% (2/24)

Stores 50% (9/18)

Stores 75%
(18/24)

T.V. 22% (4/18)

T.V. 0%

Newspaper 0%

Newspaper 8%
(2/24)
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Table 9. Comparing PC and SP respondents’ awareness of irrigation with reclaimed water regulations
PC

SP

Aware of irrigation
regulations and
schedule?

Y 81% (42/52)

N 19%
(10/52)

Y 88% (43/49)

N 12%
(6/49)

How

Bill/County 79%
(33/42)

n/a

Bill/City 70%
(30/43)

n/a

Friends and Family
5% (2/42)

Friends and Family
14% (6/43)

Online 2% (1/42)

Online 2% (1/43)

News 5% (2/42)

News 0%

Owners 2% (1/42)

Owners 0%

Realtor 7% (3/42)

Realtor 14% (6/43)

Attitude
General attitudes about reclaimed water and fertilizer usage and regulations vary
significantly (Table 10). In short, of the PC respondents, 42% and 33% agreed and strongly
agreed, respectively, that reclaimed water was a sustainable alternative water source. Similarly,
59% and 12% of SP respondents agreed and strongly agreed, respectively, to the aforementioned
statement. Moreover, 38% of PC respondents and 51% of SP respondents strongly disagreed to
the statement that they can irrigate as much as they want with reclaimed water without harming
the environment.
When given the statement that irrigating with reclaimed water while fertilizing is
harmful, respondents mainly did not know. Forty percent of the PC respondents and 57% of the
SP respondents state so. However, when given the statement that irrigating practices affect the
health of neighboring waterbodies, 46% of PC respondents and 49% of SP respondents agreed to
the above statement. And, when given the statement whether they believed fertilizing practices
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affected the health of neighboring waterbodies or not, 37% and 27% of PC respondents agreed
and strongly agreed, respectively. Of the SP respondents, however, 37% and 35% agree and do
not know, respectively. Moreover, 35% of PC respondents and 59% of SP respondents did not
know if lawn clippings affected the health of neighboring waterbodies (Table 10).
Of the PC respondents, 58% and 38% agreed and strongly agreed, respectively, to being
satisfied with information on reclaimed water. Of the same PC respondents, 56% and 40% that
also agree and strongly agree, respectively, to being satisfied with information on irrigation
regulations. This is followed by 56% and 21% of PC respondents disagreeing and strongly
disagreeing to the statement that officials are not providing them with information on reclaimed
water and 56% and 17% disagreeing and strongly disagreeing to the statement that officials are
not providing them with information on irrigation regulations. Similarly, of the SP respondents,
73% agreed to being satisfied with information on reclaimed water. Of the same SP respondents,
78% express agreement to being satisfied with information on irrigation regulations. This is also
followed by 45% of SP respondents disagreeing to the statement that officials are not providing
them with information on reclaimed water and 63% disagreeing to the statement that officials are
not providing them with information on irrigation regulations (Table 10). And, finally, when
asked if they were satisfied with information available on fertilizer regulations, 46% of PC
respondents did not know, followed, however, by 27% that strongly agreed, and 33% of the SP
respondents agreed, followed by 29% that did not know. And, when asked, whether they
believed officials were not providing them with information on fertilizer regulations or not, 31%
of PC respondents did not know, followed by 25% and 19% that agreed and strongly agreed,
respectively. Of the SP respondents, 47% agreed to the statement, followed by 33% that did not
know (Table 10)
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Table 10. General attitudes about reclaimed water and fertilizer uses and regulations

3.0/1.4
3.7/1.0
2.1/1.2
1.2/1.5
3.3/1.4
2.5/2.0
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0/0%
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2.8/1.7
4.1/0.8
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I don't
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0
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6/12%
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5
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4
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1/2%

1/2%

5/10%

1/2%
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3
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I believe RW is a sustainable
alternative water source

Disagree
2

9/17%

I believe Fl suffers from water
shortages

strongly
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Awareness of regulations vs. different predictors
A. Awareness of irrigation regulations:
Looking at awareness of irrigation regulations, this response (respondents who answered
‘Yes’ in the questionnaire) was set against different predictors in an attempt to graph a certain
linear representation, explicating possible correlation between the two. Starting off with basic
demographics, PC female respondents were more aware of irrigation regulations (55%) than the
males (45%). SP respondents exhibit an opposite relationship where males (56%) are more aware
of the regulations than the females (44%) (Figure 9). With ‘age’ as the predictor, PC respondents
exhibit an increase in awareness with the increase in age, but then drops at ‘65 or more’. SP
respondents, however, show an initial decreasing relationship in awareness as age range
increases from ’30-39’ to ’40-49’, only to increase again to its peak at the ’50-64’age range,
slightly decreasing again at the age range ’65 or more’ (Figure 10). Moving to education level,
PC and SP demonstrate a similar trend, with awareness increasing from respondents with a high
school degree or less to its peak with respondents who identified as college degree holders. A
sudden decrease in awareness to 0% is exhibited with graduate degree holders, followed by a
slight increase in awareness with postgraduates (Figure 11).

Aware Respondents
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Awareness vs. Gender
56%
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20%
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aware of reg on irr: PC
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Fig. 9 Awareness of irrigation regulations of PC and SP respondents vs. Gender
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Fig.10 Awareness of irrigation regulations of PC and SP respondents vs. age
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Fig. 11 Awareness of irrigation regulations of PC and SP respondents vs. education level.
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When set against household size, both SP and PC respondents’ awareness depict an
increase to their respective peaks at 31% and 53%, from a household size of 1 to a household
size of 2. This increase is followed by a gradual decrease in awareness with the increase in
household size (Figure 12).

Awareness on Irrigation Regulations vs. Household Size
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Fig.12 Awareness of irrigation regulations of PC and SP respondents vs. household size

Setting the question of whether respondents identified as water conservers or not against
awareness of irrigation regulations, a sharp decrease in awareness is observed when PC and SP
respondents identified as non-conservers (Figure 13).

Aware Respndents

Awareness vs. Water Conservers
100%

95%

88%

80%
60%
40%
12%

20%

5%

0%
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aware of reg on irr: PC

aware of reg on irr: SP

Fig.13 Awareness of irrigation regulations of PC and SP respondents vs.
whether they identified as water conservers or not
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The graph to follow in this section pertain to the attitude section in the questionnaire.
Respondents’ attitudes ranged from 0 to 5, with 0 expressing ‘I don’t know’, 1 expressing
‘strongly disagree’, 3 expressing ‘neither agree or disagree’, 4 expressing ‘agree’ and 5
expressing ‘strongly agree’.
When setting awareness against whether PC and SP respondents believed Florida suffers
from water shortages, awareness peaks were recorded at 3, i.e. respondents aware of irrigation
regulations mostly neither agreed nor disagreed to the given statement. Looking collectively,
however, at those who answered 4 and 5 (agree and strongly agree, respectively), trend reveals
that PC respondents aware of irrigation regulations mostly agreed and strongly agreed to the
given statement. Very few respondents who are aware of the regulations strongly disagreed or
disagreed to the statement (Figure 14).
When setting awareness against the statement ‘reclaimed water is a sustainable
alternative water source’, peaks were recorded, for both PC and SP respondents, at 4 (agree). In
other words, respondents that were aware of the regulations mostly agreed to the statement. Very
few, to none of the aware respondents did not know or disagreed to the given statement (Figure
15).
Upon setting awareness against the statement ‘you can irrigate as much as you want with
reclaimed water without harming the environment’, highest peak was recorded at 2 (disagree) for
both PC and SP respondents, followed by an abrupt decrease as respondents answered 3,4 and 5
(neither, agree and strongly agree, respectively). In other words, aware respondents mostly
disagreed to the given statement (Figure 16).
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Awareness vs. Water shortages

aware respondents
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Fig. 14 Awareness of irrigation regulations of PC and SP respondents vs. the statement
‘I believe FL suffers from water shortages’

Awareness vs. Water sustainable alternative
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Fig. 15 Awareness of irrigation regulations of PC and SP respondents vs. the statement
‘I believe RW is a sustainable alternative water source’.
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Awareness vs. Irrigating without harming the environment
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Fig. 16 Awareness of irrigation regulations of PC and SP respondents vs. the statement
‘I believe I can irrigate with RW as much as I want without harming the environment’

Setting awareness against the statement ‘irrigating with RW while fertilizing is harmful’,
peak was recorded at 0 (40% of PC respondents and 56% of SP respondents), i.e. those aware of
the regulations on irrigation mostly did not know whether irrigating with RW while fertilizing
was harmful or not. This is followed by a secondary peak at 3, i.e. followed by respondents who
neither agreed nor disagreed to the statement. Very few that were aware of the regulations agreed
or disagreed to the statement, with values fluctuating between 2% and 10% (Figure 17).

Awareness vs. Irrigating while fertilizing is harmful
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Fig. 17 Awareness of irrigation regulations of PC and SP respondents vs.
the statement ‘I believe irrigating with RW while fertilizing is harmful’
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Upon setting awareness against the statement ‘I believe irrigating practices affect the
health of neighboring waterbodies’, values for both PC and SP respondents fluctuated between
0% and 10% as they moved from 0 to 2, gradually increasing to 3, followed by a peak at 4 and a
gradual decrease at 5. In other words, aware respondents mostly believed and agreed to the
statement given (Figure 18).

Awareness vs. Irrigating affects health of
waterbodies
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Fig. 18 Awareness of irrigation regulations of PC and SP respondents vs. the statement
‘I believe irrigating practices affect the health of neighboring waterbodies’

When setting awareness against the statement ‘I am satisfied with information available
on RW’, a peak was observed at 4 for PC respondents (62%) and 5 for SP respondents (79%).
This is to say that aware respondents mostly agreed with the given statement. Values initially
fluctuated between 0% and 7% from score 0 to score 3. In other words, aware respondents who
were aware of the regulations rarely or did not disagree to the above statement (Figure 19).
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Aware respondents
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Fig. 19 Awareness of irrigation regulations of PC and SP respondents vs.
the statement ‘I am satisfied with information available on RW’

Upon setting awareness against the statement ‘I am satisfied with information available
on the irrigation schedule’, a similar trend to ‘I am satisfied with information available on RW’
is observed. From 0% to 5% from scores 0 to 3, a peak is followed for both PC and SP
respondents is recorded, at 62% and 83%, followed by a decrease at score 5. In other terms,
almost all aware respondents agreed to the statement given to them in the questionnaire. All
aware respondents did not disagree at all to the statement (Figure 20).
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Fig. 20 Awareness of irrigate regulations of PC and SP respondents vs. the statement
‘I am satisfied with information available on the irrigation schedule’
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Moving to awareness set against ‘I believe officials are not providing me with enough
information on RW’, major peaks at 60% for PC respondents and 49% for SP respondents are
observed at score 2. That is to say that most aware respondents did not agree with the
aforementioned statement. Overall trend observed in both PC and SP respondents shows an
increase in percentage of those aware of regulations as scores transition from 0 to 2, followed by
a sharp decrease as scores transitioned from 3 to 5 (Figure 21).
Lastly, setting awareness of irrigation regulations against the statement ‘I believe officials
are not providing me with enough information on the irrigation schedule’, major peaks at 62%
for PC respondents and 70% for SP respondents are observed at score 2. In other words, most
aware respondents did not agree with the statement given. Overall trend observed in PC and SP
respondents shows an increase from 0% and 7%, respectively, from score zero to their peaks,
followed by an abrupt decrease as scores transitioned from 3 to 5 (Figure 22).
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Fig. 21 Awareness of irrigation regulations of PC and SP respondents vs. the statement
‘I believe officials are not providing me with enough information on RW’
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Aware resopondents
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Fig. 22 Awareness of irrigation regulations of PC and SP respondents vs. the statement
‘I believe officials are not providing me with enough information on the irrigation schedule’

B. Awareness of fertilizer regulations
Looking at awareness of fertilizer regulations, this response (respondents who answered
‘Yes’ in the questionnaire) was set against different predictors in an attempt to graph a certain
linear representation, explicating possible correlation between the two. Starting off with basic
demographics, PC male respondents were more aware of irrigation regulations (61%) than the
females (39%). SP respondents exhibit a similar relationship where males (71%) are more aware
of the regulations than the females (29%) (Figure 23). With ‘age’ as the predictor, PC
respondents exhibit an increase in awareness with the increase in age, peaking at 50-64 (50%),
but then drops at ‘65 or more’ to 28%. SP respondents, similarly, show a slowly increasing trend
in awareness as age range increased from ’29 or more’ to ’40-49’, reaching a maximum of 29%
at ’50-64’ and ’65 or more’. No major peak indicative of major difference is recorded (Figure
24).
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Moving to education level, PC and SP demonstrate a similar trend, with awareness
increasing from respondents with a high school degree or less to its peak with respondents who
identified as college degree holders. A sudden decrease in awareness to 0% is exhibited with
graduate degree holders, followed by an increase in awareness with postgraduates (Figure 25).
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Fig. 23 Awareness of fertilizer regulations vs. gender

Awareness vs. Age
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Fig. 24 Awareness of fertilizer regulations of PC and SP respondents vs. age
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Awareness vs. Education level
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Fig. 25 Awareness of fertilizer regulations of PC and SP respondents vs. education level

When set against household size, both PC and SP respondents’ awareness depict an
increase to their respective peaks at 50% and 63%, from a household size of 1 to a household
size of 2. This increase is followed by a gradual decrease in awareness with the increase in
household size (Figure 26).
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Fig. 26 Awareness of fertilizer regulations of PC and SP respondents vs. household size
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When awareness was set against the question ‘who applies the fertilizer’, an overall
decreasing trend is observed as answers moved from ‘self’ to ‘company’ to ‘I don’t know’.
Majority of respondents aware of fertilizer regulations are the respondents that self-apply
fertilizers (44% of aware PC respondents and 58% of aware SP respondents). A decrease to 39%
of aware PC respondents and 29% of aware SP respondents is observed by those whose
fertilizers are applied by a company. Values continue to decrease to 17% of aware PC
respondents and 13% of SP respondents. In other words, most of the aware respondents are the
respondents that they, themselves, apply the fertilizers to their lawns (Figure 27).
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Fig. 27 Awareness of fertilizer regulations of PC and SP respondents vs. the question
‘Who applies the fertilizer to your lawn?’

Setting awareness against the statement ‘irrigating with RW while fertilizing is harmful’,
a peak was recorded at 0 (22% of PC respondents and 29% of SP respondents), i.e. those aware
of the regulations on irrigation mostly did not know whether irrigating with RW while fertilizing
was harmful or not. This is followed by a secondary peak at 3, i.e. followed by respondents who
neither agreed nor disagreed to the statement. However, collectively (1+2), those who disagreed
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are more than those who do not know or that neither agree nor disagree. And, collectively (4+5),
those that agree with that statement are around the same values exhibited by the rest of the
scores. This graph is not indicative of any major relational differences between the percentages
of aware respondents and their respective scores. In other words, no major peaks that stand out
has been recorded that might explicate awareness of fertilizer regulations (Figure 28).
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Fig. 28 Awareness of fertilizer regulations of PC and SP respondents vs. the statement
‘I believe irrigating with RW while fertilizing is harmful’

Upon setting awareness of fertilizer regulations of PC and SP respondents against the
statement ‘I believe fertilizing practices affect the health of neighboring waterbodies’, one major
peak for aware PC respondents was recorded for score 5, at 50% and one major peak for aware
SP respondents was recorded for score 4 at 41%. This means that most of the aware respondents
agree to the aforementioned statement. Very few to none disagree with the statement. Some
aware SP respondents were recorded to not know, and some of the aware PC and SP respondents
were recorded to neither agree nor disagree (Figure 29).
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Awareness vs. fertilizing affects health of waterbodies
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Fig. 29 Awareness of fertilizer regulations of PC and SP respondents vs. the statement
‘I believe fertilizing practices affect the health of neighboring waterbodies’

When setting awareness of fertilizer regulations of PC and SP respondents against the
statement ‘I believe that what you do with lawn clippings affect the health of neighboring
waterbodies’, one major peak is observed for aware PC respondents for score 5, at 43%. An
opposite trend is recorded for SP respondents. The peak for aware SP respondents is observed for
score 0, at 41%. In other words, most of aware PC respondents agree to the given statement,
while most of the SP respondents do not know (Figure 30).
Upon setting awareness against the statement ‘I am satisfied with information available
on fertilizers’, aware PC respondents exhibit a peak at score 5, at 50% and aware SP respondents
exhibit a peak at score 4, at 59%. In other terms, this goes to show that most aware respondents
agree with given statement and are satisfied with the information. Very few to none completely
disagree with the statement. None identify as not knowing, and few neither agree nor disagree
(Figure 31). And lastly, when setting awareness against the statement ‘I believe officials are not
providing me with enough information on fertilizer regulations’, one major peak is observed for
52

aware SP respondents for score 4, at 47%. This means most of the aware SP respondents agree to
the aforementioned statement. PC, however, exhibits two different peaks at two very different
scores. First peak is observed for score 1 at 33%, and another peak is observed for score 4 at
39%. In other words, 33% of aware PC respondents strongly disagree with the statement, while
39% of aware PC respondents agree to the statement. Collectively (4+5), more aware PC
respondents agree to the statement, followed closely, however, with aware respondents that do
not agree to the statement (Figure 32).
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Fig. 30 Awareness of fertilizer regulations of PC and SP respondents vs. the statement
‘I believe that what you do with lawn clippings affect the health of neighboring waterbodies’
‘
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Awareness vs. Satisfied with information on fertilizers
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Fig. 31 Awareness of fertilizer regulations of PC and SP respondents vs. the statement
‘I am satisfied with information available on fertilizers’
‘
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Fig. 32 Awareness of fertilizer regulations of PC and SP respondents vs. the statement
‘I believe officials are not providing me with enough information on fertilizer regulations’
‘
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Chapter 7: Discussion
Research Questions
As intended, interviews have been administered to the targeted households with the
determination of obtaining as many responses as possible. The study successfully yielded 101
answered interviews out of 326 households using reclaimed water in irrigation, translating into a
31% response rate. Using this input, the study was able to answer the research questions initially
posed. An attempt to shed light on certain knowledge, attitude and behavioral habits has made it
possible to find a possible link, or lack thereof, between people’s yard practices and the health of
the waterbodies downstream the interviewed households. Findings are also suggestive of
improper relay in information between the officials and the people. This section will further
explicate the pondered research questions.
Research Q1
Are residents aware of the irrigation schedule/regulations and/or fertilizer regulations/ban?
Based on the response rate, 81% (33/52) of households using RW provided by Pinellas
County Utilities Department (PC for short) and 88% (30/49) of households using RW provided
by City of St. Pete Water Resources Department are aware of the irrigation schedule/regulations
(SP for short). In total, 62% (63/101) of the respondents express certain awareness of the
irrigation regulations put out for them by PC and SP. This is a very optimistic number, indicative
of relatively high awareness of these regulations. This finding can be compared to previous
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studies conducted in which approximately 90% of the respondents in Beijing, China (Chen et al.,
2015) and 80% in Tianjin, China (Gu et al., 2015) express similar awareness.
A slightly opposite response is observed when looking at awareness of fertilizer
regulations/ban. Based on the response rate, 35% (18/52) of PC households and 49% (24/49) of
SP households are aware of some form of regulation or ban on fertilizers. In total, 42% (42/101)
of the respondents express certain awareness of the fertilizer regulations put out for them. This
number, although not altogether that low, is indicative of an awareness not as high as that
pertaining to irrigation regulations. Persaud et al. (2016), similarly, record 72% and 65% of
homeowners not knowing of the N and P bans, respectively. The next questions will further
explicate this awareness by targeting how these respondents gained access to these regulations
Research Q2
Is the County or the city doing a better job at informing the people of the irrigation regulations?

Based off the generated numbers, most of the PC and SP respondents attained this
awareness through the County and the city, mainly through their monthly bills. Sixty three
percent (33/52) of PC respondents and 61% (30/49) of SP respondents state to have attained this
awareness through the County or city. Comparing these values, they are very close and are
indicative of both PC and SP doing an equally good job of transmitting irrigation regulations to
their customers. These attained percentages are very optimistic numbers, demonstrating that the
city and County officials are doing their job in properly diffusing information. To further
confirm this awareness, we can also look at how many times these households irrigate per week
and see if it fits within the regulations and watering schedule set for them. Starting with PC,
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according to their restrictions, users are required to irrigate twice if part of the north County and
three times if part of the south County. Looking at the statistics, 71% (37/52) of the PC
respondents indicated to irrigate twice a week, thus affirming their awareness of the regulations
set for them. Looking at SP, according to their factsheet, it is inferred that no restrictions are
enforced on them, however, they are advised to be water wise and not water more than three
times a week, a very ambiguous and incomprehensible regulation. According to their responses,
85% (36/49) of the SP respondents claimed to irrigate three times a week. Hence, this is also
indicative of their awareness of the regulations set for them. However, PC provides a more
detailed and strict set of rules in comparison to SP’s vague and misleading factsheet. Their
regulations are more advisory than an actual set of rules that come with penalization when
broken. And although SP respondents do not go over advised watering schedule, it is important
that the city of St. Pete revisit their factsheet and establish a more coherent and detailed factsheet
with a set of rigorous regulations and legal repercussions. While 64% (Chen et al., 2015) of the
respondents in Beijing, China gained knowledge on reclaimed water from television and radio
media, in a study conducted in South Australia, respondents expressed high satisfaction (a score
of 7.51/10) with reclaimed water and this satisfaction was proven to be gained and directly
associated and affected by their trust in water authorities (Hurlimann et al., 2008). This trust in
water authorities can also be seen in this study as respondents express satisfaction with
information on reclaimed water, and such trust and satisfaction is translated in water users
irrigating per their set schedules.
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Research Q3
Is the County or the city doing a better job at informing the people of the fertilizer regulations?
To generate an answer to this question, it is imperative to go back to the questions and
look at how the respondents gained their information or knowledge on fertilizer regulations.
When PC respondents aware of fertilizer regulations were asked how they attained this
information, highest percentage of respondents (9/18=50% of aware PC respondents) indicated
to have gotten it from the stores where they bought their fertilizers. None have indicated a
County source. Similarly, when SP respondents aware of fertilizer regulations were asked how
they attained this information, highest percentage of respondents (18/24=75% of aware SP
respondents) indicated to have gotten it from the stores where they bought their fertilizers from.
Likewise, none have indicated a city source. Findings align with Persaud et al. (2016) study
conducted in Manatee County, FL. Their study indicates that 69% of respondents have never
viewed any outreach material pertaining to fertilizer regulations or the fertilizer ban. Hence,
there is evident weakness exhibited from both city and County officials when it comes to making
information on fertilizer regulations available to the public.
Research Q4
What are the main factors or predictors that affect awareness/knowledge on irrigation and
fertilizer regulations?
An answer to this question is crucial as it, firstly, identifies possible weaknesses that may
impact people’s awareness on certain regulations put out for them, and secondly, it opens floor to
more efficient methods of communicating regulations to the public, facilitating communication
between County and city officials and the public.
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Main factors affecting awareness/knowledge of irrigation regulations
By setting those that responded ‘Yes’ to being aware of irrigation regulations against
different factors or predictors, it becomes easier to understand the relationship between the two,
and to determine which predictor has more of an influence of awareness of irrigation regulations.
A. Social demographics
When set against some social demographics, certain trends were obtained. There seemed
to be a slight positive correlation with awareness and PC female respondents, the opposite,
however, was observed for SP respondents. Values, however, did not differ that much between
males and females (55% aware PC female vs. 45% aware PC males and 44% aware SP females
vs. 56% aware males). So, in this case, it cannot be said that gender is a key determinant in
concluding awareness of irrigation regulations. Similarly, Chen et al. (2015) observe that gender
does not affect public awareness of reclaimed water. Garcia-Cuerva et al.’s (2016) finding
although find a link between gender and water concern, gender was not found to be determinant
of receptivity towards reclaimed water. When looking at age, there seemed to be a positive
correlation between increasing age and awareness of irrigation regulations. Aware PC
respondents steadily increased with increase in age reaching its peak at age 50-64. With aware
SP respondents, there is an initial drop in awareness as age increased from 30-39 to 40-49. It
might be important to note that not many SP respondents fell into the 40-49 age range, which
might explain the sudden drop, followed by an increase in awareness to its peak at age 50-64. As
trends are slightly similar, it can be noted that there seems to be more awareness of irrigation
regulations possibly associated with individuals within the range 50-64. Similarly, in Tianjin,
China, individuals of the same age group were reported to be the main users of reclaimed water
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and were the most knowledgeable on reclaimed water (Gu et al., 2015). One possible explanation
is the experience and knowledge accumulated over the years. Another possible explanation is the
number of years people within this age range have resided in their particular homes, thus making
them familiar to the regulations associated with their area. Race wasn’t taken into account as the
majority of respondents identified as Caucasian. Household income hasn’t been taken into
account as well, as a good deal of respondents preferred not to answer this question.
Looking at education level, there seemed to be an increasing trend in awareness as
degrees moved from high school to college degrees in both PC and SP respondents. Both,
however, then experience an abrupt decrease in awareness as respondents identified as graduate
degree holders, followed by a slight increase with postgraduates. This, however, can be
explicated by the fact that only one individual out of respondents identified as graduate degree
holder and very few identified as postgraduates. Hence, it is hard to determine whether an
increase in education is positively correlated to an increase in awareness or not. But the slight
increase in awareness following the sharp decrease in awareness with graduates is a probable
indicator of a possible positive correlation between education and awareness. Gu et al. (2015)
report that most of the reclaimed water users had high school degrees, however, respondents with
a graduate degree or more were more knowledgeable on reclaimed water. A plausible
explanation might be that more usage by respondents of lower education level is associated with
the reduced price of reclaimed water in comparison to potable water. Moreover, possibly people
with higher education levels have a more facilitated access to information on reclaimed water.
When taking household size into account, there seemed to be an increasing trend in
awareness, reaching its peak, as household size changed from 1 to 2, followed by a gradual
decrease in awareness the bigger the household size got. This trend is observed in both PC and
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SP respondents. Highest number of respondents reported to be a household of 2, followed by 3
and 4. Note that very few respondents registered as a household size of 1 or 5. Hence, it is very a
plausible observation that a small household size of 2 might be more aware of regulations when
compared to bigger household sizes. Similarly, in the study conducted in Tianjin, China, most of
the respondents were of a household size 2 to 4, but this demographic was not further used in the
study (Gu et al., 2015). No literature was found tying household size to awareness of regulations,
but one could assume that smaller household sizes are possibly tied to higher awareness as more
effort can be put into finding out more about regulations rather than being preoccupied with
issues and responsibilities associated with larger households.
B. Behavior
In this section, only water conservation was taken into account to predict
awareness/knowledge on irrigation regulations. The reason why how many times respondents
irrigate per week wasn’t considered is because the very vast majority irrigated twice a week, and
none of the respondents irrigated over three times a week. In other words, most to almost all of
respondents did not go over their set schedule for irrigation, and as such this was not taken into
account as a predictor of awareness. Looking at water conserving as a predictor of awareness, a
very strong correlation is witnessed between the predictor and awareness. A very sharp decrease
in awareness is related to respondents who did not identify as water conservers. Hence, whether
a respondent identified as a water conserver or not can help predict level of awareness pertaining
to irrigation regulations.
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Similarly, Garcia-Cuerva et al.’s (2016) findings indicate that 51% of respondents
identify as water conservers and 43% of the same respondents are supporters of reclaimed water.
Hence, it can be inferred that the more the individual believes in water conserving, the more
likely that individual is an active and aware supporter/user of reclaimed water.
C. Attitudes
In this section, seven statements believed to be tied to and potentially indicative of
awareness of irrigation regulations were pulled out from the attitudes section from the
questionnaire and set against this awareness. The first statement “I believe FL suffers from water
shortages” was chosen as it was assumed that people who tend to know about irrigation
regulations are people that are aware that FL suffers from water shortages and are considerate of
it. When graphed, what was noticeable was that in both SP and PC respondents, a higher level of
awareness was linked to respondents who collectively agreed and strongly agreed to the above
statement, compared to those who collectively disagreed and strongly disagreed. Hence, there is
a certain link between being aware and concerned that FL suffers from water shortages and
heightened awareness of irrigation regulations, indicating a positive correlation between the two.
In a study conducted in Jordan, two thirds of the respondents express the belief that their country
suffers from water shortages, and as such it is crucial to turn towards and invest in reclaimed
water (Carr and Potter, 2012). Similarly, in Beijing and Tianjin, China, the majority of the
respondents are aware of water reclamation and reuse, with 75% and 78% expressing knowledge
on water shortages, respectively (Chen et al., 2015, Gu et al., 2015). Hence, elsewhere in the
literature there seems to exist a tie between awareness of water shortages and awareness of
reclaimed water. However, it is also worthy to note that a significant number of aware
respondents aware of the irrigation regulations expressed that they neither agreed nor disagreed
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to the statement. This might be tied to Florida’s wet climate, which might explicate perceived
water abundance associated with the State of Florida, knowing that SWFWMD (2015)
recognizes Florida’s dwindling fresh water resource supplies.
When the statement “I believe RW is a sustainable alternative water source” was set
against awareness, a sharp increase in awareness is observed as respondents claim to agree to the
above statement. But to say that it is indicative of a correlation is to neglect the fact that very few
respondents disagreed to the statement. However, quite a few expressed that they neither agreed
nor disagreed to the statement. It is expected that there exists a positive correlation between the
two. Reasoning behind this observed trend follows closely the reasoning behind the previous
statement “I believe FL suffers from water shortages”. It is predicted that those aware of the
water shortages are also aware of alternative water sources such as reclaimed water, thus
explicating the similar trend in awareness.
Introducing the statement “I believe I can irrigate with RW as much as I want without
harming the environment” and graphing awareness against it, there exists a peak in awareness for
both PC and SP respondents expressing disagreement with the statement. This if followed by a
decrease in both SP and PC respondents expressing agreement towards the statement. Hence, it
can be inferred that there exists a link between awareness and respondents aware that irrigating
too much with RW is harmful for the environment. And when setting awareness against the
statement “I believe irrigating practices affect the health of neighboring waterbodies”, an
increasing trend in awareness is observed, reaching its peak at 4, as both aware SP and PC
respondents agreed to the above statement. Hence, a positive correlation might exist between
respondents that agreed to that statement and awareness of irrigation regulations. This statement
serves as a plausible indicator of awareness. The more respondents agreed to the above the
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statement, the more the awareness. This is similar to previous findings in which respondents of
Manatee County express strong agreement to statements indicating that their yard practices can
affect water quality (Persaud et al., 2016).
When awareness was set against the statement “I believe irrigating with RW while
fertilizing is harmful”, a peak in awareness for both aware SP and PC respondents was observed
at 0, indicating that a majority of aware respondents expressed that they did not know. No trend
in awareness is observed, thus a correlation cannot be established. This predictor cannot be used
as an indicator of awareness of irrigation regulations, but is suggestive of lack of knowledge on
the effect of the coupling behavior, even though PC provides an advisory notice on this behavior.
On the other hand, Tianjin respondents indicated concern of using reclaimed water in agriculture,
knowing the consequences and realizing that reused water needs to be treated at much higher
levels in crop irrigation (Gu et al., 2015).
When the statement “I am satisfied with information available on RW” and “I am
satisfied with information available on the irrigation schedule” were set against awareness of
irrigation regulations, trend in both aware PC and SP respondents show increase in awareness at
4 and 5 for aware PC and SP respondents. In other words, a sharp increase in awareness is
observed as respondents expressed general agreement with the statement. Whether agreeing or
strongly agreeing, an increase in awareness is observed. It is worthy to note, however, that this
trend was observed as the majority of respondents agreed to this statement. Very few
respondents expressed different sentiments, thus explicating this abrupt increase in awareness
just at 4 and 5. Hence, this indicates that users of reclaimed water are getting proper access to
information on RW and the regulations associated with it. This is further supported when setting
the statements “I believe officials are not providing me with enough information on RW” and “I
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believe officials are not providing me with enough information on the irrigation schedule”
against awareness. PC and SP respondents reveal a very similar trend with major peaks at 2,
indicating disagreement to the above statement. This trend is indicative of a link between the
predictor statement and the response (awareness), with respondents aware of these regulations
trusting that officials are doing a good job in transmitting information on the watering schedule.
This ties back to Hurlimann et al. (2008) and the trust and satisfaction respondents express
towards water officials.
Main factors affecting awareness/knowledge of fertilizer regulations
By setting those that responded ‘Yes’ to being aware of irrigation regulations against
different factors or predictors, it becomes easier to understand the relationship between the two,
and to determine which predictor has more of an influence on awareness of fertilizer regulations.
A. Social Demographics
Setting awareness against social demographics, linear graphs were obtained indicative of
a certain associative trend. In both SP and PC respondents, a decrease in awareness is recorded
from male to female respondents (71% aware SP males vs. 29% aware females and 61% aware
PC males and 39% aware PC females). In the case of awareness of fertilizer regulations, based
off the graphs obtained, there seems to exist a link between gender and awareness of fertilizer
regulations. Hence, this is indicative of a correlation between gender and awareness, with gender
being a possible predictor on awareness of fertilizer regulations. A plausible explanation is that
males are possibly more involved in yard work and fertilizing activities than females. In the
studies conducted in Tianjin and Beijing, gender was never indicative of heightened awareness
of regulations (Chen et al., 2015 and Gu et al., 2015). In a study conducted in the US, however,
65

there seemed to be a correlation between gender and concern for water health and water
availability, with 63% of males being more concerned than 49% of females (Garcia-Cuerva,
2016). Similarly, in a study conducted in Ohio, Blaine et al. (2012) observed that females living
alone with no male presence tend to hire companies to fertilize and maintain their lawns. This
also serves as a possible reason to as why males are more aware of fertilizer regulations,
compared to females.
And, when awareness was set against age, an increasing trend towards peak awareness
was attained at age range 50-64 for both aware PC and SP respondents. Similar to awareness of
irrigation regulations, there seems to exist a link between age as a predictor factor and response
awareness of fertilizer regulations. Possibly, people within this age range are more engaged in
their yard and are more actively involved in lawn maintenance than the younger respondents.
The drop in awareness at the age of 65 or more can be justified as fewer respondents in that age
range probably take care of their lawns and have companies hired for the task. But this is too
hasty of an assumption however possible it might be. But it can be noticed how awareness in this
age group is also higher than the younger age groups. Hence, it can be inferred that there are
certain links between age and awareness. Age as a predictor can be considered as an indicator of
awareness of fertilizer regulations. Older age has been seen previously to be associated with
more awareness and knowledge on different regulations, especially within the age range 50-64
(Chen et al., 2015, Garcia-Cuerva, 2016 and Gu et al., 2015).
When setting education level against awareness, increasing trends towards peak values at
respondents with college degrees is observed for both PC and SP. A sharp drop to zero at
respondents with graduate degrees is observed followed by an increase again at respondents with
postgraduate degrees. Explanation similar to previous results attained when set against awareness
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of irrigation regulations can be inferred here. Not many respondents identified as graduate degree
holders, explaining this decrease in awareness. However, an increase did follow it with
postgraduates. There might be a link existing between fertilizer regulations awareness and higher
degrees.
When awareness was set against household size, peak in awareness was recorded at a
household size of 2, after which itt gradually decreases as household size increased. Highest
number of respondents reported to be a household of 2, followed by 3 and 4. Note that very few
respondents registered as a household size of 1 or 5. Hence, it is very a plausible observation that
a small household size of 2 might be more aware of regulations when compared to bigger
household sizes.
B. Behavior
In this section, only the question “who applies fertilizers to your lawn?” was taken as a possible
predictor of awareness. In both PC and SP respondents, a very evident decreasing trend in
awareness is observed as fertilizer applicants changed from self-applicants, to companies to not
knowing, respectively. This is expected and a very likely trend to occur as the majority of the
self-applicants in this study stated to have attained knowledge on fertilizer applications through
the stores from which they bought the fertilizers. Specifically, 8 out of 13 PC respondents (62%)
that identify as self-applicants of fertilizers and 14 out of 14 SP respondents (100%) that identify
as self-applicants of fertilizers indicated to have obtained this knowledge through one mean or
another, mainly stores. Consequently, only 6 out of 18 (33%) PC respondents and 7 out 22 (32%)
SP respondents that have companies apply their fertilizers indicate to know of fertilizer
regulations through one mean or another. And, only 2 out of 21 (10%) PC respondents and 3 out
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of 13 (23%) SP respondents that do not apply fertilizers to their lawn indicate awareness of
regulations though one mean or another. This access to information on fertilizer regulations
further justifies this decreasing trend in awareness observed from “self” as an applicant, to
“company” as an applicant to “I don’t know”. Those who self-apply fertilizers have to physically
go to the stores and learn how to apply these fertilizers from these stores. The rest are not
exposed to information on fertilizers as they are not the ones applying it. Looking back at
Manatee County, FL 69% of respondents have indicated to have never seen outreach material
pertaining to fertilizer regulations (Persaud et al., 2016). Similarly, none of the aware PC and SP
respondents indicated to have gained knowledge on fertilizer regulations through any form of
outreach. Hence, this goes to show that there is a certain weakness in information transmission
by officials to the public regarding fertilizer application.
C. Attitude
In this section, five statements believed to be tied to and potentially indicative of
awareness of fertilizer regulations were pulled out from the attitudes section from the
questionnaire and set against awareness. The first statement “I believe irrigating with RW while
fertilizing is harmful” was set against awareness of fertilizer regulations, and at first glance peak
values are observed at 0, a value pertaining to the sentiment “I don’t know”. However,
collectively 1 and 2 (disagreement) and 4 and 5 (agreement) bring about values close to those at
0 and at 3 (neither agree nor disagree). In other words, no major variation in trend was obtained
indicative of correlation. However, this is suggestive of lack of knowledge on the effect of the
coupling behavior, even though PC provides an advisory notice on this behavior. This
observation can be compared to residents of Tianjin who indicated concern of using reclaimed
water in crop irrigation (Gu et al., 2015). In other words, the residents of Tianjin exhibit a certain
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awareness of irrigating crops using reclaimed water while fertilizing, unlike the respondents of
this study. The Tianjin respondents possibly have more access to information on this coupling
behavior, unlike PC and SP respondents.
When the statement “I believe fertilizing practices affect the health of neighboring
waterbodies” was set against awareness, a very obvious increasing trend in awareness is
observed as sentiments moved towards agreement. Hence, obtained graph is indicative of a
correlation between the above statement and awareness. In other words, respondents expressing
awareness of regulations pertaining to fertilizers are also aware of the effects fertilizers have on
the health on waterbodies. The observed trend confirms this awareness. In Manatee County, FL,
54% and 35.2% of respondents agree and strongly, respectively, that the way they care for their
yards can influence water quality of lakes, rivers and streams. This is compared to 25.3% and
49.9% of respondents that strongly disagree and disagree, respectively, to the statement that yard
practices do not impact water quality (Persaud et al., 2016). In contrast, 27% and 46% of
respondents in a study conducted in Ohio believe that lawn chemicals affect neighboring
waterbodies “very little” and “not at all”, respectively (Blaine et al., 2012). Interestingly,
although PC, SP and Manatee County respondents are not really aware of fertilizer regulations
and have never seen any outreach material pertaining to fertilizer bans and application, there
seems to exist a certain awareness of the effects fertilizers have on neighboring waterbodies.
When setting the statement “I believe that what you do with lawn clippings affect the
health of neighboring waterbodies” against awareness, PC and SP respondents record different
trends with peaks at different sentiments. Awareness in PC respondents increases to its peak
awareness at 5 (or collectively 4 and 5), meaning agreement towards the statement. On the other
hand, SP respondents express increasing awareness at 0, or at the sentiment “I don’t know”.
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However, collectively, sentiments of 4 and 5, expressing general agreement, closely follow
behind this peak. Meaning, even though 41% do not know, another 33% express general
agreement. Thus, there seems to exist a correlation between the statement and awareness,
indicating that this statement is a possible predictor of awareness. It is expected that people
aware of fertilizer regulations would be in agreement with this statement. However, there are
41% of aware SP respondents who do not know. This is indicative of a certain gap in knowledge
when it comes to fertilizers. It also indicates that there is some lack in proper transmission of
information in SP, compared to PC. Going back to Table 9, 35% of PC respondents did not know
what would happen if grass clippings made it to neighboring waterbodies in comparison to 59%
of SP respondents who did not know. And even though PC respondents seem more aware than
SP respondents, there is a general trend of oblivion observed. In comparison, 74% of Manatee
County respondents indicate that residual nutrients on grass clippings may lead to algal blooms
in nearby waterbodies, and only 23% did not know (Persaud et al., 2016).
Upon setting the statement “I am satisfied with information available on fertilizers”
against awareness, both SP and PC respondents reveal an overall increasing trend as sentiments
expressed general agreement to the statement. This is expected among aware respondents, and
the obtained graph illustrates this correlation. This, however, cannot be tied to the respondents’
trust in officials as 50% of aware PC respondents and 75% of aware SP respondents state to have
gained this knowledge from the stores where they buy their fertilizers. None indicated to have
obtained this information from County or city sources. Thus, when setting the statement “I
believe officials are not providing me with enough information on fertilizer regulations” against
awareness, an overall trend towards agreement is observed for both SP and PC respondents. And,
although PC exhibits two peaks, one at 1 (expressing disagreement to the statement) and one at 4
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(expressing agreement), the overall trend, collectively, is increasing towards agreement to the
above statement (4+5). This is expectable knowing how respondents’ knowledge on fertilizers
came from sources different than the County and city officials. One would assume that an
increase in awareness of regulations would have respondents disagreeing to the above statement,
however, the opposite is recorded. And this is suggestive of failure of the concerned officials in
properly transmitting information on fertilizers to the people. People, initially, express
satisfaction with information on fertilizers, but when statement brings about officials’ role in this
transmission of information, disagreement is immediately expressed. This can be associated to
findings in Manatee County in which 72% and 65% of respondents not knowing of the
Phosphorous and Nitrogen ban, respectively, followed by 69% of respondents not seeing any
outreach material related to the ban (Persaud et al., 2016). A possible reason to as why people
haven’t seen any outreach material pertaining to fertilizer regulations is the lack of proper
enforcement, education and resources, as recounted by Alsharif (2010).
Problem statement
It is now possible to address the initial problem statement:
Does improper dissemination of information by city and County officials to households
using reclaimed water in irrigation cause haphazard usage of reclaimed water and
fertilizers?
Nowhere in the study was there recorded any overuse of reclaimed water or fertilizers. Only
4 out of the total 101 respondents have indicated to fertilize within the banned period, not
enough of a number to accept the hypothesis. In fact, respondents seem very aware of
regulations, especially irrigation regulations. And respondents express satisfaction towards the
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information being provided to them by the city and County officials on RW and irrigation
regulations. However, part of the problem statement stands true in that there seems to be a lack
of proper information transmission on fertilizer regulations to the people. This aligns with the
findings in Persaud et al.’s (2016) study when a similar study on yard practices was conducted in
Manatee County, FL, where 69% of the respondents have indicated to have never seen outreach
material pertaining to fertilizer regulations and the fertilizer ban. Similarly, PC and SP
respondents aware of these regulations have mainly obtained it via the stores (50% and 75%,
respectively) from which they buy their fertilizers. However, this lack of proper dissemination of
information on fertilizers has not caused haphazard and chaotic usage of fertilizers in the
respondents. Possible explanation is because these respondents have attained information on
fertilizer regulation through different sources, mainly the stores where they buy their fertilizers
from. As such, the problem statement is not completely deemed to be true on the grounds that,
firstly, information on reclaimed water and the irrigation regulations have been shown to being
efficiently disseminated to the public. Eighty-one percent and 88% of PC and SP respondents,
respectively, express awareness of irrigation regulations, out of which 79% and 70% claim to
have gained this knowledge from County and city officials, respectively. And secondly, although
there is improper dissemination of information on fertilizer regulations by city and County
officials, this has not caused haphazard application of fertilizers.

72

A. Perceptions
A good indicator of how users of reclaimed water view or perceive reclaimed water is by
looking at why they use it. The majority of PC (71%) and SP (51%) respondents claim to use
RW because it was much cheaper than potable water. This falls similarly to previous studies
conducted in Tianjin, China (Gu et al., 2015), Beijing, China (Chang and Ma, 2012) and Tampa,
FL (Bloch, 2009). SP respondents (33%) also use RW because fewer restrictions are associated
with it. Going back to St. Pete’s factsheet, users of reclaimed water are currently not restricted
and are only advised to be water-wise (Saint Petersburg, 2017b). Very few individuals express
using RW because it helped with water shortages or because it kept the lawn green. So how do
these perceptions play into the behavior of these respondents in their yard? One would expect
that, as Bloch (2009) has mentioned in s study, users of RW will express indifference in RW
usage and over-irrigate. But results reveal otherwise. No such behavior of over-irrigation, or
going over the set schedule for watering, is expressed by any of the PC or SP RW users.

B. Behavior
As seen in the results, none of the interviewed RW users stated that they over-fertilized or
over-irrigated. With the question pertaining to lawn clippings, most respondents mulched (19%
PC and 31% SP respondents), put them in trash bags (40% PC and 18% SP respondents) or
didn’t even do their lawn maintenance (19% PC and 31% SP respondents). Very few individuals
indicate to leave them in a pile (8% PC and 0% SP respondents) or use a leaf blower (2% PC and
0% SP respondents), methods considered harmful to neighboring waterbodies. Hence, nothing in
the behavior of these respondents is suggestive of potential harm to the environment and the
health of Miles Creek and Bonn Creek nearby. However, 35% of PC respondents and 59% of SP
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respondents do not know how lawn clippings might affect the health of neighboring waterbodies.
In comparison, 74% of the respondents in Manatee County are aware that grass clippings in
waterbodies can cause algal blooms (Persaud et al., 2016). Thus, although nothing in the
behavior of PC and SP respondents with their lawn clippings is suggestive of harming Miles
Creek and Bonn Creek, this finding is indicative of a need to educate people more on the
potential harm simple yard practices may have on neighboring waterbodies.

C. Attitude
A huge majority of respondents believe RW is a sustainable alternative water
source (73% of total 101 respondents expressing agreement), and that wasn’t translated into them
overusing it. In fact, 71% of PC respondents irrigate twice a week and 85% of SP respondents
irrigate three times a week, per regulations set by Pinellas County (2016) and Saint Petersburg
(2017b). The respondents are aware that they cannot irrigate as much as they want with RW
without harming the environment. Their disagreement to the statement that they can irrigate as
much as they want is indicative of that (55% of total 101 respondents). Interviewed users not
overwatering can also be explained by their attitude towards the statement that irrigating
practices affect neighboring waterbodies. The majority of respondents agreed to this statement
(61% of total 101 respondents). Although respondents aren’t very aware of fertilizer regulations
(58% of total 101 respondents), they do realize that fertilizers do affect the health of neighboring
waterbodies (55% of total 101 respondents). And despite this little awareness, no over-fertilizing
is observed, with only four individuals at of 101 claiming to fertilize within the banned period.
However, attitudes of agreement that officials not doing a good job in transmitting information
on fertilizer regulations is expressed (49% of total 101 agreeing and 32% of total 101 not
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knowing), and this calls out for better outreach material to be made available and easily
accessible, in a reader-friendly manner. And although overall attitudes towards lawn clippings’
effect on waterbodies is mostly not known or understood by the respondents, majority of the
respondents’ behavior with lawn clippings does not seem to express this uncertainty in attitude.
If residents haven’t been overwatering or chaotically fertilizing, then what might
explicate the deteriorating health of Miles Creek and Bonn Creek downstream these households?
Going back to the Theory of Planned Behavior, Ajzen (1985) proposes, in short, that any
intention of any sort comes from a certain attitude towards a certain subject, and this intention
ultimately leads to a particular behavior indicative of that attitude. And by understanding
intention and attitude, behavior can be explicated as well. This framework can provide a good
explanation of human actions, explicating where certain weakness, for example, might exist that
causes poor behavior. In the case of this study, however, none of their attitudes towards the
environment, reclaimed water or fertilizers, and none of their lack of knowledge on fertilizer
regulations is expressed in their yard practices or behavior. In a study conducted in Germany, the
TPB was used to test the link between environmental concern and specific environmental
behavior. Results indicated that there was a very weak link between the two variables as
behavior is directly influenced by situation and is situation specific (Bamberg, 2003). In other
words, behavior is the result of a more complex set of situational variables and is indirectly
influenced by environmental concern or environmental attitude.
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Chapter 8: Conclusion and Recommendations
Findings of this study do not reveal anomalies in the behavior of reclaimed water users
that might negatively impact the health of the neighboring waterbodies. Although Miles and
Bonn Creek express more N and P levels than any other site in Rivera’s (2016) study, this study
did not discover a link between the health of these waterbodies and the reclaimed water users
living upstream. Behavior and yard practices of these users were not found to be detrimental to
the environment. City and County officials have been shown to be doing a great job in
communicating information on reclaimed water to the public (65% of total 101 respondents
indicating so). However, there seems to be a gap in knowledge on fertilizer regulations (58% of
total 101 respondents express so). Similar efforts need to be put in spreading information on
fertilizers to the public.
In spite of perceived cheapness (61% of total 101 respondents) accompanying reclaimed
water, the expected overuse of reclaimed water was not observed or indicated by the
respondents. And, despite the lack of equal efforts of city and County officials in properly
providing information on fertilizer regulations, there still was no record of respondents overfertilizing. And, even though majority of respondents do not understand the effect lawn clippings
have on the health of waterbodies (47% of total 101 respondents), the majority of these
respondents claim to either mulch (41% of total 101 respondents), bag (29% of total 101
respondents) or not even do their lawn maintenance (25% of total 101 respondents). Hence, their
behavior does not seem to indicate potential harm to Miles Creek and Bonn Creek.
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This study highlights the need for better outreach material to be made available for the
public on fertilizer regulations. More initiative should be taken into explaining the coupling
behavior of fertilizers and reclaimed water to the public. Educational material should be
available and easily accessible to the public. Awareness of reclaimed water and fertilizers should
be incorporated into schools and the education system, knowing that the future is heading
towards dwindling freshwater supplies. A study conducted in Australia proved that providing
people with information about the production process of reclaimed water resulted in people
pushing for it more than when information is not made available (Dolnicar et al., 2010). This
provides implications for policy makers. By providing the people with factual information on
reclaimed water and fertilizers, not only will it increase public support, but this allows for the
proper integration of reclaimed water and fertilizers into daily use. Reclaimed water ceases to be
a sustainable alternative water source if not used properly.
Moreover, SP should redefine and clarify their factsheet on reclaimed water regulations
and watering schedule. Stricter policies and penalties should be enforced on reclaimed water
users. Guidance should also be provided on fertilizer regulations and application. In addition to
stricter regulations, SP should reconsider the three/times per week as the maximum allowed
irrigation times per week. The city of St. Pete still provides secondary treated wastewater. At this
level of treatment, treated water still carries a lot of nutrients. Coupling secondary treated water
with 73% SP respondents using RW that fertilize their lawns is bound to have an effect on Miles
Creek. Stricter policies need to be made that set a very firm watering schedule, accompanied
with severe fines and penalties if a user waters more or outside their watering schedule. Other
extreme solutions would be to ban fertilizer application completely from reclaimed water users,
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ban fertilizers from being sold by stores and allowed to be applied by professional companies
only or treat wastewater at higher levels.
Studies also need to look into the yard practices of non-reclaimed water users that use
fertilizers. There is lack of proper outreach material on fertilizers made available by the city and
County officials. This gap in knowledge might be expressed differently in non-reclaimed water
users’ behavioral trends in their yards. In this study, although trend reveals households that
fertilize are significantly more than those that do not, quite a considerable amount of the
respondents do not fertilize. A possible reason is that these respondents are reclaimed water
users, and not in need of fertilizers, knowing how reclaimed water is a liquid fertilizer in itself.
Hence, it is possible that more non-RW users use fertilizers that RW users.
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Appendix A: Questionnaire
Part 1
Socio-economic Demographics
1) Gender:

2)

3)

4)

5)
6)

o Male
o Female
Marital status:
o Single
o Married
o Divorced
o Separated
o Widowed
Age:
o 29 or less
o 30-39
o 40-49
o 50-64
o 65 or more
Race:
o Caucasian
o African-American
o American Indian
o Pacific Islander
o Hispanic
o Asian
o Other
Household size including yourself: ………
Education level:
o High school degree or less
o College degree
o Postgraduate degree
o Other: ………….

7) Residential status:
o Rent
o Lease
o Own
8) How long have you been residents of this house? ..............
9) How long have you been residents of Pinellas County/St. Pete?................
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Part 2
A.
1)
2)
3)

4)
5)
6)

7)

8)

Behavior
How often do you irrigate per week? ..............................
What kind of irrigation system do you have installed? ...............................
Do you apply fertilizers to your lawn?
o Yes
o No
o I don’t know
If yes, is it you or a company that applies it? ........................
During which months do usually apply fertilizers? ....................
What do you do with your lawn clippings?
o Leave them in a pile
o Put them in a trash bag
o I don’t do my own lawn maintenance
o Other ......................
Do you try to conserve water in your daily life?
o Yes
o No because I don’t believe I will make a difference
o No because I don’t know how
If yes, what are some measures you take to conserve water at home?

......................................................................................................................
9) How long have you been customers of reclaimed water?.........................
B. Knowledge
10) What is your main water source for irrigation?
o Groundwater
o Rivers or reservoirs
o Seawater desalination
o Reclaimed water
o I don’t know
o Other: ……........
11) Who do you get your bill from?
o Pinellas County
o City of St. Pete.
o I don’t know
12) Do you know what reclaimed water is?
o Yes
o No
o I don’t know
13) How do you know about reclaimed water?
o I have never heard about reclaimed water before
o T.V.
o Radio
o Newspaper
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o Magazine
o School
o Friends/Family
o Flyers/Brochures
o Other ..............
14) Why are you using reclaimed water in irrigation?
o Cheaper
o Helps with water shortage
o Fewer restrictions
o I don’t know if I am using reclaimed water
o Other..............................
15) Are you aware of any regulations on fertilizing?
o Yes how................................
o No
16) Are you aware of any regulations on irrigation using reclaimed water?
o Yes how...................................
o No
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C. Household Attitudes
Please respond to the following statements by checking the box using the following scale
(1 strongly disagree - 5 strongly agree, 0 I don’t know)
1
(strongly
disagree)

I believe Florida suffers from water shortages
I believe reclaimed water is a sustainable alternative water
source
I believe that I can irrigate with reclaimed water as much as I
want without harming the environment
I believe irrigating with reclaimed water while fertilizing is
harmful

I believe irrigating practices affect the health of neighboring
waterbodies
I believe fertilizing practices affect the health of neighboring
waterbodies
I believe that what you do with lawn clippings affect health of
neighboring waterbodies
I am satisfied with information available on reclaimed water
I am satisfied with information available on the fertilizer ban and
fertilizer application
I am satisfied with information available on watering schedule
I believe officials aren’t providing me with enough information
on reclaimed water
I believe officials aren’t providing with enough information on
the fertilizer ban and fertilizer application
I believe officials aren’t providing me with enough information
on the irrigation schedule
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2

3
(neither
agree or
disagree)

4

5

0

(strongly
agree)

(I don’t
know)

Appendix B: IRB Letter of Approval
IRB approval # PRO00031059
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Appendix C: Letter of Consent
Hello, my name in Natalie Kuraya. I am currently a graduate student at the University of South
Florida seeking a Master’s degree in Environmental Sciences and Policy. For the purpose of my
study, I will be looking at households that are presently users of reclaimed water, specifically in
irrigation practices, in hopes of looking at certain behavioral trends in yard practices as well their
perception and knowledge on reclaimed water. I would like to ask you some questions regarding
this topic in order to link these findings to the health of waterbodies in the near vicinities of these
households. Your input would be highly appreciated.
Privacy Statement
All your answers will be confidential and you will remain anonymous. Your names and
addresses will not be linked to any information you will be providing for this study. This
research is not funded in any way by any corporation or outside party, and I am not trying to sell
you anything. I do not work for anyone.
Personal Rights
You are entitled to disengage from the project at any time throughout the study.
You are entitled to keep certain information confidential or “off the record” when need be.
You will not be judged or negatively perceived if you decide not to participate, or, if you do, by
your answers or views.
Consent Statement
I understand that this research study aims at looking at households that are reclaimed water users
in hopes of looking at certain behavioral trends in yard-care practices, as well as their perception
and knowledge on reclaimed water in hopes of establishing a link between these findings and the
health of waterbodies in the near vicinities of these households. By signing this statement, I
agree to take part of this study and that I will receive a copy of this form.

For any further clarification or additional questions, please do not hesitate to contact my mentor
and advisor, the director of this program at the University of South Florida, Dr. Kamal Alsharif,
at kalshari@usf.edu or contact me at natyziyadeh@gmail.com
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Appendix D: Permissions

ESRI
Map used to portray households and study area throughout the thesis was created using
ArcGIS® software by Esri. ArcGIS® and ArcMap™ are the intellectual property of Esri and are
used herein under license. Copyright © Esri. All rights reserved. For more information about
Esri® software, please visit www.esri.com.

Figures

Hi Natalie,
Yes of course you can use my maps and images, whatever you need. Good luck and keep me
posted I’d love to come to your defense.
Best regards,
Anamarie
arivera@co.pinellas.fl.us
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